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Beefed-Up Cars— 
Built for Towing 


the taste to start with : 


The taste of a Lucky spoils you for other cigarettes. This famous taste is the best reason 
to start with Luckies...the big reason why Lucky smokers stay Lucky smokers. How about 
you? Get the taste you'll stay with. Get the fine-tobacco taste of Lucky Strike. 


ens Product of The American Iebecer Company —"Inbecce is our midile name” 


These tires protect your fun with Nylon! 


Now, Goodyear Super Rib boat trailer tires (4-ply 
rating and above) are made with 3-T Nylon cord— 
triple-toughened for extra strength and stamina. 
‘That’s why they take murderous poundings under 
heavy loads far better than ordinary tires. 

Another’ point: because they're smaller around, 
boat trailer tires have to spin almost twice as fast 
as their big brothers. This builds up heat that can 


cause fun-killing blowouts. But Super Ribs are 
built lighter and stronger ....run cooler, last longer. 
And, they're made with five husky ribs on a wide, 
flat tread for more stability, straighter tracking 
and smoother going—no matter what route you take. 
So protect your boating fun with 3-T Nylon Super 
Rib trailer tires. That way you won't be dropping 
anchor—along the road. Goodyear, Akron 16, Ohio. 


ANOTHER REASON WHY: MORE TONS ARE HAULED ON GOODYEAR TRUCK TIRES THAN ON ANY OTHER KIND 


GOODFYEAR 


Next Month in Popular Science 


@ What's Coming in the '64 Cars? Here's the inside dope on engines, styling, 
and prices—in a PS preview of the cars you'll see next fall. 


@ Cooling Your House with Free Air. Let nature do the worl 
lower your house temperature by as much as 8 to 12 legrees. 


@ Living Beneath the Sea. PS exclusive: How divers are risking death to plant 
a base camp 100 fathoms down on the continental shelf. 


Air currents can 


@ Build Your Own Transistor Tachometer. Easy-to-follow instructions for 
making a combination tach, dwell meter, and circuit-continuity tester. 
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YOU CAN'T BEAT 
THIS GME DEALER 
COMBINATION 
Skilled hands! Special tools! Gen- 
uine GM parts! Whether replacing 
worn out shock absorbers or put: 
ting new life ina tired engine, you'll 
find this unbeatable combination 
at your General Motors dealer's, 


see vour GM auaury’ 
see vour Wavstry\ GUARDIAN 
xmoor service IVI AINTENANCE 
CHEVROLET + PONTIAC - OLOSMOBILE + BUICK + CADILLAC - GMC TRUCK 
1 POPULAR SCIENCE JUNE 1963 26 > Printed in USA. 


IT TAKES A REAL 
MAN TO WIN AN 
1.C.S. DIPLOMA! 


Here's training for the man who can take it 
“straight”—without the fancy trimmings. 

With LCS., your “classroom” is your home. 
Your “laboratory” or “shop” is the place you 
work. Every minute you spend is productive—no 
commuting. no long-winded discussion groups, 
no waiting for slower students to catch up. 

You gauge your progress not by marks and 
grades alone but by pay boosts and promotions, 
And these are likely to come fast. 

This is the most demanding kind of training. 
You select your own subjects, set your own pac 
apply what you learn to your own specific needs 
—all while holding down a full-time job and 
possibly supporting a family. 

Is it any wonder that men who can win LCS, 
diplomas often turn out to be leaders in their 
fields? I.C.S. has more of its former students 
now in supervisory and management positions 
than any other school. 

It takes a real man to win an LLCS, diploma. 
And the first step is mailing the coupon. Such 
a simple act sounds easy. Actually. it's the one 
thing that separates the “planners” from the 

plodders.” If you're the man we think you are, 
you'll mail the coupon NOW. 


Clip coupon here—and take your fret big step to real success! 1.€.S., Scranton 15, Penna. National Harte staah Sounett 


Box KI7SIF, Scranton 15, Penna (na 0. Sx, ea a6. cin, Metal 
Without cost or obligation, rush me FREE Success Kit, with 3 valuable booklets: (1) How to Succeed; (2) opportunity booklet 
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Devon Francis test-drives 

Henry Ford's first car. What's 
it like? Visibi 
Max speed: 


Bolt-action handgun 
slams ‘em out like a 
rifle—at a hot 2,650 

./sec. Page 138, 


i 
Joun R. Wirrixc, Executive Vice-President and Publisher 
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The Do-X was a dud, 
her came a stream of might 
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Pontiac Motor Division General Motors Corpaation 


Nothing like a quiet Sunday drive to soothe the nerves 


Every year we have a passionate love affair with 
our cars. You'd think it would cool off a bit after we 
build a few thousand of them. But all it takes to start 
us twitching all over again is for one of our 326HO* 
Tempests to go growling by in its businesslike way. 

326HO? That's our three-tiger V-8, a no-nonsense 
piece of sporting goods with an input via four 
yawning throats, an outgo via two thrumming pipes, 
and an outcome that’s more than a little startling. 

you intend taking a three-tiger out into the country 
and letting it out for a gentle, nerve-soothing 


gallop, we suggest you gird yourself with some of 
‘our super-handling stuff*. Like heavy-duty 
springs and shocks, plus an extra-fast steering 
ratio of 20 to 1, for instance. 

It's just as well that Tempests come in all of 
seven different models—coupe and sports 
coupe, convertible, 4-door sedan, Safari wagon, 
and the cream of the crop, the Le Mans 
coupe and convertible. 
That way we can keep our love affairs straight. 


Wide-Track Pontiac Tempest 
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Good Ideas All Over the Lot + 105 


Poison Bugs-NOT Yourself + 106 

Build a Battery-Powered Mower + 110 
Add_a Sundeck to Your Home + 113 
Stemming the Tide swith Turf + 114 
What's New in Tools + 137 

Coating Waterproofs Shower Walls + 138 


ELECTRONICS 
Tape Changer: It's Here at Last + 91 


GUNS AND SHOOTING 
2-Eyed Target Sharpens Your Aim + 96 
World's Hottest Handgun + 138 


PHOTOGRAPHY; 


AUTO REPAIRS 
Hints from the Model Garage + 140 
Gus Tracks Down a Foreign Agent + 144 


PICTURE NEWS: 
Fog Chamber Tests Landing Lights « 50 
Escape Capsule for Supersonic Jets + 56 


japanese Es press Hits 151 M.P. 58 
Lighthouse with 28-Million Candles + 90 


SHORT CUTS AND TIPS 
Portable Rod-Rack for Boaters + 150 
Adjustable Supports for Shelves + 150 
One Way to Stretch a Bolt + 152 
Controlling Saw-Cut Depth + 1: 


EVERY MONTH 

PS Readers Talk Back + 6 

Getting ‘Ahead » 28 

Detroit Report + 32 

New Ideas from the Inventors + 69 
Id Like to See Them Make + 85 
Shop Talk + 95 


G porutar science JUNE 1963 


PS readers 
talk back 


Diving in the Mississippi Mud 


“Time Bombs in the Mississippi” [Apr.] ee 
very interesting except for the outdated divi 
outfits that were employed, Had an outfit with 
scuba and “hookah” attachments been used 1 
believe many troubles would have been over- 
come, particularly the time factor. A diver 
using newer equipment can worry about the 
job at hand, and not the haul lines. 

At Trepte, Chi 


me bomb” story was the finest 
and most exciting I have ever read. Without it, 

Id never have known the real story of the 
J bravery involved in removing the 
hlorine tanks from the depths of the 
river. T think it was a wonderful tribute to 


everyone who participated in tht historic feat, 
from the Emergency Planning office in Wash 
ington to the divers and the local citizens of 
the area concemed. 
This story intrigued me so much that I think 
a movie or show should be made of it. 
What more exciting and courageous true story 
of Americans in action during a disaster could 
be presented to the public? 

Mrs. Dwain Crawronp, Benton, Ark, 


“Ths CariDockey 


ere Come the Car Clinics” [Mar.] was 
a jicest reading I have seen for a long tim 
‘The Repair Center sounds like a wonder 
idea, and good for everyone, Even garage 
service departments can use the diagnosis 
handle their jobs better, To me, the am 
thing. i that neither the automotive industry 
nor the oil companies have made more head- 
way in providing efficient car care before now. 
Jou B. Mayo, Raleigh, N.C. 


... We manufacture a dynamometer for car 
testing which, unlike the one at the Mobil 
Center, has infinitely variable speed and load 
ranges. This means that a motorist who com- 
plains about lack of power, acceleration, or fuel 


CONTINUED 


SAY GOOD-BYE TO 
DULL WORK AND LOW PAY! 


Take this 
first step 
to an 
unlimited 
future 


Each of these 4 coupons describes 
specialized training program leading to 
an interesting, highly-paid postion. Re- 
gardless of your previous education or 
‘experience, you can qualify for any one 
‘of these training programs—without 
interference with your present job. 
Mail the coupon of your choice for a 
free illustrated information booklet . 


(ot pest sons in business come to men with ape- 
cialized training. If your goals are bigger pay, 
rapid promotion, and lasting security—if you want 
to do the kind of work that will raise your own self- 
esteem and earn the respect of others—you owe it 
to yourself to find out what LaSalle home-study can 
do for you. 


‘Thousands are building their future security right 
now through LaSalle business training. LaSalle pre- 
pares you for the kind of specialization where the 
demand for men is greater than the supply—and 
still growing. With this preparation, you don’t worry 
about getting the job you want—employers are look- 
ing for you. 

LaSalle trains you in your spare hours at home. 
Instruction is individual; you can progressas rapidly 
‘as you wish, And the cost is remarkably low. 

For more than half a century, LaSalle has been 
an acknowledged leader in home education. It has 
provided training to more than 1,000,000 people. 
‘Take your first step to success now. Mail any one 
of the coupons on this page for free booklet on the 
subject that interests you most. 


LA SALLE 


EXTENSION UNIVERSITY 
A Correspondence Institution 
417 South Dearborn Street, Chicago 5, tl. 


4 


——— 

LA SALLE EXTENSION UNIVERSITY 
A Correspondence Institution 

417 S. Dearborn St, Dept. 18-024, Chicago 5, 


ACCOUNTING 
Please send me your free illustrated booklet “Opportunities in 
‘Accounting”—describing ane of the highest paid professions in 
‘America today. 


F 


Tf 


LA SALLE EXTENSION UNIVERSITY | 
A Correspondence I 

417 5, Dearborn St., Dept. 18- 
BUSINESS LAW 


Please send free booklet “Law ‘Training for Leadership"— 
ved man and the famed 
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LaSalle 14-volume Law Library. 
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LA SALLE EXTENSION UNIVERSITY | 
‘A Correspondence Institution 
AIT 8, Dearborn St, Dept. 18-024, Chieago 


TRAFFIC & TRANSPORTATION 


Please send me your free illustrated booklet “Opportunities is 
‘Traffic and Transportation”—one of the mout interesting ct 
vers in modern industry, 


Address — 


‘County 


a etter 


LA SALLE! EXTENSION UNIVERSITY 
A Correspondence Institution 
417 5, Dearborn St., Dept. 18-024, Chicago 6, Il. 
BUSINESS MANAGEMENT 
Please send me your free illustrated booklet “Opportunities in 


Business Management"—describing how Tcan step up to # big- 
pay execulive position. 
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economy at tumpike speeds can have his car 
checked at exactly those simulated speeds, and 
not at arbitrarily preset speeds. 

Bent WALKER 

Clayton Mfg Co., El Monte, Calif. 


. «. L went to the Mobil Repair Center and 
greatly appreciated dealing with people who 
acted and behaved like mature men. Too often 
when going to the dealer or local gar odd 
theories are what you get when questior 
faults of your car. 

Tt was ironic that on the first trip the diag- 
nosis revealed a faulty point setting: The points 
had been installed in one of their own gas sta- 
tions for $4.25. The charge for resetting was 
another $1.50. 

‘The Repair Center proved one thing: Too 
much time and money is lost because repairs 
are not done right the first time. 

Wiittast Muxcumeven, Danbury, Conn, 


The Wages of Progress 
Every time the telephone company talks of 

ck to an invention they had 
. It was called an “operator. 


You would say, for ex- 
ample, “I want Esp! le 4567," and seconds 
later you had your party. Sometimes you only 
me the Grace Theater,” or 


‘on voice command. 


even, “Would you please tell Doris to get off 
the line because I have to talk to Eddie.” 

I don’t want to have to remember 10-digit 
numbers, Tell "em to bring back that old in- 
vention. 

Bup Howanp, Brooklyn, N.Y. 


Search for an Antique Car 
Dodge's 50th anniversary occurs in 1964, 
We wonder if you happen to know of anyone 


who has a 1914 Dodge who would be willing 
to sell or rent it to us for display, exhibit, and 
other promotional activities. 

F, W. Wyutr, Dodge Divisi 


Records and the Law 


mn, Detroit. 


Having a little experience with offbeat 
sounds, we were most interested in “This Is 
CONTINUED. 


Why Johnson built 


2 new reels in one 


“Build a reel that offers the best of BOTH spin- 
casting and bait-casting.” That's what anglers 
asked for, and Johnson did it . . . built the John- 
son "710". Here's the reel that gives you spin- 
ning ease on the cast, bait-casting power on 
the retrieve. THEN, when a big one runs and you 
want game-taming’ drag, simply SHIFT ‘the 
handle back a fraction of a turn. Drag takes over 
automatically. Run's over, you resume normal 
retrieve. Keep the fun of catching fish ... and 
keep your catch, too. 

‘Ask your dealer to show you the Johnson “710 


BIGGER SABRA® LANDS 


THE LUNKERS. Want "710" 
action in_a reel with super 
ower? See the. Johnson 
ABRA. Comes with 15-Ib. 
monofilament on the reel, 
20-Ib. mono on extra spool. 


WRITE for FREE 21 
full-color booklet crammed 
with fishing tips, latest John- 
son tackle. 


JUST OFF THE PRESS 
New 18" x 28 guide to lock: 
alike fish, full color, shipped 
jend 50¢'to caver 


ig and postage. 


Johnson REELS /RODS 


Johnson Park, Mankato 6-N, Minnesota 
Manufactured by Denison-Johnson Inc. 
Distributed in U.S.A. by Johnson Reels. Inc. 
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Shifts from spin-casting 
to bait-casting reel in 
1/10 second. 


Go 


When you want new car getaway in your Chevrolet, 
ask for GENUINE CHEVROLET REPLACEMENT PARTS 


Takes less than half a day to restore your Chevrolet's smooth, instant response 
with a factory-rebuilt automatic transmission. But prompt, efficient service is 
just part of the story. You'll know exactly what the cost will be before it's 
installed. And you can be sure of long trouble-free service because it’s rebuilt 
to Chevrolet's quality standards to fit and work right in your Chevrolet. Ask 
for rebuilt automatic transmissions and other Genuine Chevrolet Parts by 
name—at your Chevrolet dealer's and at leading independent garages and 
service stations. . .. Chevrolet Division of General Motors, Detroit 2, Michigan. 


smoother 


LOOK FOR THIS SIGN 


CHEVROLET 


‘TT PAYS TO KEEP 
YOUR CHEVY THE 
CHEVY-EST 


CHECK ALL 


1 INSIDE CORNER 

2 OUTSIDE CORNER 
3 INSIDE ROUND 

4 OUTSIDE ROUND 

5 CONVEX SURFACE 


LUFKIN 
STAINLESS STEEL 
RADIUS GAGES 


Made of finest stainless steel. 
Will not rust. Hardened for 
a lifetime of accuracy. And 
the edges are ground. 

to throw readings 

swivel holder reaches 
into small, out-of-the-way 
places. Adjusts 80° 
arc, keeps blade edge per 
pendicular to surface meas 
ured. Fractional or decimal 
indications. 
Durable vinyl case holds 
blades in individual pockets 
organizes blades for fast 
easy selection. At leading 
Industrial Distributors and 
Too! Stores. 


New leader in precision tools 


UFKIN 
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| Hi-Fi?” [Mar.]. We would like to clear up a 
minor point. The “Call of the Wild” is banned 
by federal law only for use against ducks and 
geese, a ruling in which we are in complete 


agreement. It may be used for all other types 
| of hunting. 
J. Euuas Onn, 


Wightman Electronics, Inc., Easton, Md. 


Wightman Electronics makes varmint-decoy 
records. 


Unplugging the Bottleneck 


It seems to me there are several things 
wrong, and hazardous, with one problem in 
“Slow Drivers Can Kill You,” [Apr.]. The car 


Southbound car A should stop short 
of intersection and let B turn left 


medi 


ly behind A may not expect you to 
| stop with a green light in view. A right-hand 
or curb-lane car going southbound might col- 
lide with the northbound car completing his 
left-hand turn. California traffic law does not 
permit a driver to appoint himself a traffic 
controller, 


Lee Zoetten, Lakewood, Ca 


The sketch shows this to be a busy inter- 
section, probably with a traffic light, so ap- 
proaching cars should be traveling toward it at 
moderate speed, expecting turn-offs and light 
changes. No curbside car is shown. Still, if 
car A stops and B proceeds, protected by A, 
car B's driver can look the situation over before 
proceeding. A curbside car, then, would be in 
the same situation as car A. 


. . « It is incomprehensible to me how Dr. 
Malfetti can justify his argument when all the 
evidence points in the opposite direction, 

Twelve fatalities were reported in Colorado 
in the eight days from March 26 onward. 
Eight resulted from cars out of control. The 
others, from the same cause, were specifically 
due to missing a curve, skidding (227 feet), 


CONTINUED 


You Can Count on Us... 


Quality Costs No More at Sears 


FREE! . Paint Scraper 


¢ Tubing Cutter ¢ Tubing Brush 
When You Buy This Craftsman 


Propane Toreh Kit 


All 
For Sale Ends 
June 30, 1963 
CHARGE IT 
on Sears Revolving Charge 


Kit alone sells for $9.98! Includes 2 
propane fuel cylinders, util 
burner, flame 
spreader, solder, soldering tip, case. 


FREE 


me bu 


J 


— 


Paint scraper 
Tubing brush fits torch head 


| Phone or Mail this Coupon to Your 
| Nearest Sears Store or M 
{Get your toreh kit 


lie 
Shipping weight 1 ibe 9 

Hot fame Epa’ Onikiond cay Mole Weadite | pices eh ee ne oeonasa 
barbecue char- way tocut metal mend and stop | “complete as shown here at $9.97 
coal fires fast. tubing to size. gutter leaks, | Name_ 


Includes coupon: get “Famous Torch 
‘Songs of the 20°.” for only 81. 


Do you recognize these two pieces of equipment? 


Which is most likely to be found on today’s cars? 
rae 


What does this symbol stand for? 


An alternator (top right) is now found on many 
new cars, replacing the old-time standard gener- 
ator (left). The life preserver is the symbol of 
Quaker State Motor Oil—the best engine life 
preserver. Made from 100% 
pure Pennsylvania Grade 
Crude Oil, Quaker State 
gives every car longer-lasting 
lubrication, top protection. 
Insiston Quaker State—your 


best engine life preserver. 


QUAKER 
STATE 


MorOR of 


QUAKER STATE OIL REFINING CORP., OIL CITY, PA. 
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rolling down an embankment, being crushed 
between parked cars. The last was caused by 
an 18-year-old girl who bounced into three 
parked cars. 
These were the only fatalities reported during 
the period. All were due to excessive speed, 

none due to slow drivers or older drivers. 
Frank S. Morrison, Denver. 


Big Brother Watches Pennies, Too 


“Big Brother 7074” is quite an_expensiv 
adget [“Big Brother 7074 Is Watching You, 
Mar.]. But look at how much our government 
saves us each year by renting it at $4,000 per 
day: It would cost $1,200,000 to buy it, but 
renting per day costs $1,460,000 each year! Is 
this how the Internal’ Revenue Department 
saves the taxpayers money? 

T. P. Pumutrs, Belleville, Mich, 


By renting, the U.S. saves money. Included 
in the rental price is staffing and maintenance 
—two whopping items. Most large industrial 
firms also rent their big computers. 


A Special for Pole Carvers 


Last spring [May], I 
read your piece on car 


ing a totem pole. I have 
now carved a 20-foot 
telephone pole and I 


have a few suggestions 
for anyone interested in 
this 

1, Capping the top of 
the pole with gal 
ized-iron sheet will keep 
it from cracking from 
weathering. Cut a circle 
two inches larger than 
the diameter of the pole 
hammer down the 


side: 


When using a pole 
of 12- to 14-inch diam- 
eter, carve both sides of the pole. I did this and 
it is extremely effective. 

3. Leave three or more feet at the base of 
the pole uncarved for coating with a saturant 
to keep it from rotting. 

Jerrney W. Davas, Cin 


PS Falls Flat on Its Stern 


1 enjoyed the very interesting and inforn 
article 


broken-off “bow.” Any old salt knows that the 

presence of the stack, the flagstaff, and a short, 

rounded look mark the stern of a’ tanker. 
Fuoyp N. Price, Abilene, Tex. 


Our copy editors who didn't know which end 


| is aft are now getting instruction. Our editor, 


@ Navy veteran, missed it, too. 


love son 


For every man who ever fell in love with a Jeep —a new kind of family station wagon has 
been born. The Jeep’ Wagoneer. It's the first station wagon ever built to offer the comfort, silence, speed 
and smoothness of a passenger car—plus the traction and safety of 4-wheel drive. 

It's sheer pleasure to drive. Simple too. One lever puts you in 4-wheel drive. So at a second’s notice 
you can shift into greater safety... from wheel-spinning in mud or snow...from skids on slick surfaces 
«ftom getting stuck or going out of control on the highway or off! 

The Wagoneer really makes a demonstration worthwhile. It'll be your most exciting 30 minutes behind 
the wheel in 1963. By the way, 2-wheel drive models available too. 


7 exclusive features that turned the ‘Jeep’ into a family station wagon: 1. Automatic Transmis- 
sion." 2 Independent Front Suspension.” 3. Both Power Steering and Power Brakes." 4, Easy-To-Enter 
Doors open wider than other wagons. 8. New Tornado-OHC Engine, ("OverHead” Cam) Gives more horse+ 
power on less gas. 6. More useable cargo area. High and Wide. 7. New ‘Jeep’ 4-Wheel Drive. Quiet. Simple 
one-lever shift. See your ‘Jeep’ Dealer today. KAISER Jeep CORPORATION Toledo 1, Ohio 
‘tna on he Ved Wegonee anda nab om any tar 4 whe! Drie Wagon. 


ty NEW GEEP* WAGONEER the family wagon with 4-wheel drive 


shift into greater 


B 


| Dr. Wernher von Braun Answers 
Your Questions About 


Guiding Spacecraft to 


Rocket experts compare notes 
—Dr, von Braun, left, and 


Krallt Ehricke of General 
Dynamics Astronautics. 


Q 


A on the way, its aim is refined by a 
mid-course correction maneuver. This 
is a powered maneuver to correct any 
inaccuracies of its “injection” into its 
trajectory—the start it has been given 
by its launch rocket. 

The term “mid-course” does not ne- 
cessarily mean that this maneuver will 
be conducted at the halfway point to a 
celestial target. For propellant economy, 
it is advantageous to perform the mid- 
course correction maneuver well ahead 
of the midway point—in fact, the sooner 
the better. However, to give the cor- 
rected flight path the highest possible 
accuracy, it is necessary to wait long 
enough to track precisely and nail down 
the original uncorrected trajectory. 

There may be just one mid-course 
correction mancuver—or several succes- 
sive ones. One correction usually will 
suffice if accuracy requirements for the 
spacecraft’s approach to its target are 
not too stringent. Missions involving 
extreme precision, such as orbital cap- 
ture by the moon or a planet. are likely 
to require two or more corrections. 


How is a spacecraft guided to the 
moon or a distant planet? 


QQ How is the maneuver executed? 


A NASA's spectacularly successfol Mar- 
iner II Venus probe provides a fine 
example: 

Mariner II, a product of NASA's famed 
Jet Propulsion Laboratory, was launched 
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Other Worlds 


on Aug. 27, 1962, from Cape Canaveral. 
A converted Atlas D_ intercontinental 
rocket was the launch vehicle, and an 
Agena B served as second stage. 

The Agena’s rocket engine was shut 
down after Mariner II’s successful in- 
jection into a parking orbit, 115 miles uj 
After a 13-minute coast along this orbit, 
the engine was restarted. It kept firing 

ntil the Agena B, with the 447-pound 
Mariner IL spacecraft still strapped to 


Seiewbie, Stan aivachional 
cron —— A Nie 
S J 


cot Wm lr call 
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its nose, was injected into an escape tra- 
jectory toward Venus at 25,700 m.p.h. 
‘This occurred approximately over Asce! 
sion Island in the South Atlantic Ocean, 
about 25 minutes after launch. 

About two minutes later, Mariner IT 
was separated from the burned-out 
Agena; its aerodynamic shroud had al- 
ready been jettisoned at Atlas burnout, 
five minutes after lift-off. 

About an hour after launch, Mariner 
Il was instructed, by radio command 
from the ground, to “acquire the sun.” 
The spacecraft was equipped with six 
sun sensors (light-sensitive diodes) that 
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Well 


provided a complete field of view, cov- 
ering all directions. The sun, by far the 
sky’s brightest object, could be mistaken 
for nothing else. The sensors, wired to 
the valves of a nitrogen-jet attitude- 
control system, turned the spacecraft 
until its long axis pointed at the sun. 
Mariner II's butterfly panels with their 
9,000 solar cells, unfolded by a pre- 
vious radio Gommand, were thus swung 
into position to be bathed in continuous 
sunlight. No longer did instruments de- 
pend on feeble chemical batteries. 
One week after launch, Mariner II 


About the drawings 


In answer to readers who have asked, 


the illustrations accompanying these 
questions and answers are by Dr. von 
Braun himself : 
When he began this column in PS, it} 
hi 


was expected that drawings for it would 
be put in professionally finished form by 
a stall artist, using rough pencil sketches 
from Dr. von Braun for guidance. 

As it turned out, the editors. found 
Dr. von Braun's own informal sketches 
themselves, but 


not only crystal clear i 
2 as personal, direct, and authentic as 
2 if the famous scientist were chalking them 

‘on a blackboard before our eyes. Believ- 


ing that you will find them so, too, we 
are illustrating his answers to space ques- 
tions with direct reproductions of his 
original penciled drawings. 


aim its directional 
dish antenna toward the earth. During 
this “earth acquisition,” the spacecraft 
maintained its lock on the sun, But it 
rolled on its long axis (pointed at the 
sun) in response to a short blast from 
the gas nozzles—and, with its dish an- 
tenna tilted at a preset angle, started 
“looking” for the earth. 

Successful acquisition of the earth by 
the large directional antenna manifested 
itself by a sharp rise in signal strength. 
(Up to that moment, all communica- 
tions had been through a separate, non- 
directional spacecraft antenna.) In this 
position, a small counterblast of the gas 
nozzles stopped the spacecraft's roll. 

Mariner II now coasted along its un- 
powered trajectory toward Venus, sta- 
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To get more "go" in low, Ford engineers were 
asked to upgrade the conventional 3-speed 
transmission to give drivers more control in 
all three forward gears—to make “first” a 
driving gear. 


Their achievement is the only U.S. 3-speed 
manual transmission with all three forward 
gears fully synchronized. No need now to 
come to a complete stop when you shift into 
low—and no clashing gears! It lets you keep 
more torque on tap for negotiating sharp turns 
and steep grades. It makes driving more 
flexible, more pleasurable. 


Our engineers have met other challenges to 
provide Ford-built cars with such extra quality 
features as self-adjusting brakes, use of rust- 
resistant galvanized steel for vital underbody 
parts, new longer-life electrical systems and 
precision-cast lightweight engines that deliver 
more pep per pound, 

These examples of engineering excellence are 
reasons for Ford Motor Company's success in 


bringing you quality cars that last longer, need 
less care and keep their value better, 
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bilized on two axes—its long axis point- 
ing at the sun, its directional antenna at 
the earth. In this attitude it began its 
mid-course correction maneuver—which 
was carried out, eight days after launch, 
on Sept. 4, 1962. 

Up to this time, tracking data col- 
lected by three 85-foot radars—spaced 
far apart in California, South Africa, 
and Australia, for continuous coverage 
from the rotating earth—had been fed 
into an electronic computer [See “Rang- 
er 6, Where Are You?” p. 64]. The com- 
puter compared the actual trajectory of 
Mariner IT with the trajectory required 
to pass Venus at a distance of about 
10,000 miles. Thus it provided data for 
correcting the actual trajectory, to offset 
its deviations from the desired one. 

These data now were radioed to the 
spacecraft, in three distinct commands: 

1. Roll through a certain angle about 
the spacecraft-sun axis. 

2. Pitch up through a certain angle. 
(That is, turn the outer end of one of 
the two butterfly panels a bit more 
toward the sun, and the opposite panel's 
outer end away from the sun.) 

3. Fire a little 50-pound-thrust motor 
until a certain velocity has been added 
in the direction of Mariner II's long 
axis. (The rocket motor could contrib- 
ute up to 200 feet per second.) 

With these three commands properly 
executed, Mariner IT was “in the groove. 
To get its temperature control and com- 
munications system back in good shape, 
the spacecraft reacquired sun and earth. 
It remained in this attitude during the 
rest of its journey and its approach to 
Venus, when it activated its data-gath- 
ering instruments. 

After a 180-million-mile flight, Mari- 
ner II passed Venus on Dec. 14, 1962, 
at a distance of 21.000 miles. It radioed 
back invaluable and unprecedented data, 
and lifted the first veils from the mys- 
teries of this intriguing planet. 


Q What are “ullage rockets”? 


A They are a set of small rockets that 
assist in the start-up of liquid-propelled 
conriNueD 
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upper stages of large-size rocket ships. 

After shutdown of the first-stage en- 
gines, and prior to ignition of the second- 
stage engines, a multistage rocket ship 
coasts unpowered through the vacuum 
of outer space for a few seconds. Since 
its tanks and the liquid propellants in 
them follow the same unpowered tra- 
jectory, there is no differential force of 
any kind to hold the now-weightless 
fluids in place within the tanks. 

As a result, the danger exists that the 
second-stage propellants may cling to 
the tanks’ walls and the upper tank 
bulkheads, unporting the outlets to the 
rocket engines. When the pumps are 
started to feed the propellants into the 
second-stage engines, their intakes may, 
instead, suck in tank-pressurizing gas out 
of the ullage. (The term “ullage” de- 
notes the gas pocket above liquid in a 
container, ) 

Ullage rockets serve to prevent this 
from happening. Their accelerating 
force keeps the propellants settled on 
the respective tank bottoms—and the 
ullage on top of the liquid where it be- 
longs. These rockets fire for a few sec- 
onds only. They are ignited just prior to 
thrust termination of the lower stage, 
and stop firing after the upper stage’s 
own thrust has been fully established. 

It is customary to attach ullage rock- 
ets to the outer skin of the large rocket. 
Second-stage ullage rockets, having a 
one-shot task, usually consist of a set of 
two or four small solid-fuel rockets, 
which are sometimes jettisoned after use. 

Ullage rockets for third stages, or for 
spacecraft-propulsion systems requiring 
several restarts, are often liquid pro- 
pelled and combined with the attitude- 
control jet system. To prevent unporting 
of the rockets’ own propellant outlets, 
so-called “positive displacement bags” 
separate the liquid propellants from the 
gas ullage. a5 


Dr. von Braun will consider answering ques- 
tions from readers of Porutan Scrence in the 
magazine, but he cannot undertake to answer 
one by mail. Letters to him should be 
addressed in care of Poputan Science, 355 
Lexington Ave., New York 17, N. Y. 
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The pill with a moral influence 

Contraceptive pills for men, which have 
finally reached the testing stage, may have 
a sobering effect on the social and home 
life of the American male. 

Dr. Carl C. Heller of the Pacific North- 
west Research Foundation, Seattle, an- 
nounced that pills based on a diamine com- 
pound had been successfully tested on 39 
prisoners who volunteered at Oregon State 
Penitentiary. 

With pills taken on a one-a-day basis, 
the compound halted sperm production 
within 10 weeks, but had no lasting effect 
on fertility when the prisoners stopped tak- 
ing them. If they go into production, the 
pills will cost less than a dollar for a 
month's supply, Dr. Heller said. 

The only catch: Diamine has a side 
effect that makes it act somewhat like anta- 
buse, a drug sometimes used in the treat- 
ment of alcoholism. If a man taking the 
pills drinks as little as a half-ounce of jes 
hol, his blood pressure rises, his eyes be- 
come bloodshot, and his 

A number of drug companies 
at research trying to find some way to 
eliminate the side effect. 


Fatal indolence 

Idleness can kill you, report researchers 
Cedric R. Bainton and Donald R. Peterson, 
who studied deaths from heart attacks of 
people under 50 in Seattle and surround- 
ing King County. In that area (population, 
one million) there were 133 heart deaths 
in one year: 122 men and 11 women. 

The 122 men presented a “picture of 
indolence,” the doctors reported. “Sixty-six 
percent customarily occupied themselves, 
ost part, with television, reading, 
ing when not at work.” 

One surprising fact was uncovered by 
the statistics. Doctors have usually as- 
sumed that alcoholism and heart disease 
rarely go together. But the Bainton-Peter- 
son report showed that 10 of the 122 men 


were alcoholics, as were 3 of the women. 
Another 23 men drank about 30 ounces of 
whiskey (or its equivalent) a week. 


Nature takes over. Everett “Red” Knowles 
demonstrates here that he can now move all 
e fingers of his hand, and can move his wrist 
‘one direction. He's the 13-year-old whose 
sewn back on after it had been cut off 
lose to the shoulder 
a bridge abut- 
scraped him off a 
moving train on May 
23, 1962 [see “The Bo} 
‘Who Lost His Arm and 
Got It Back,” PS, Nov., 
1962]. Everett's im- 
provement is good rea- 
son for optimism, say 
his doctors, for true re- 
covery depends on the 
slow regrowth of nerves 
in his arm. Many 
months of observation 
and treatment are 
ahead before doctors 
close the case. 


Vacuuming the sea floor 

Everybody talks about mining the sea 
for metals, but nobody—except the Uni- 
versity of California—does anything about 
it. Dr. John L. Mero, a research engineer 
at the University’s Institute of Marine Sci- 
ence, says that right now it would cost 50 
to 75 percent less to produce minerals from 
the sea than from land deposits, 

The reason: Instead of costly drilling 
equipment, shafts, and townsites, all you 
need is a hydraulic dredge—a giant vacuum 
cleaner—to scoop up the nuggets, using 
television cameras as guides, 

At stake are rich deposits of manganese, 
copper, zine, and other metals. “A single 
dredging operation could produce about 50 
percent of the U.S. consumption of nickel, 
over 100 percent of cobalt,” Dr, Mero 
noted. Furthermore, new deposits form 
faster than we can consume them. 
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Science newsfront coninues 


Too much specialization? 

Man-like the giraffe—may have stuck his 
neck out too far, says British anthropologist 
Louis S. B. Leakey. The threat is extinc- 
tion. 

It was a fine survival trait for giraffes to 
be able to eat the leaves on tall trees. But 
they're in trouble when they root around 
the ground for necessary mineral soils. A 
giraffe has to spread-eagle, then straighten 
up, and chew the dirt a full 15 minutes 
before it gets swallowed—a quarter-hour's 


Fallout shelter in a bottle, Alcohol in- 
creases the body's tolerance for radiation, 
according to E. P. Blizard of Oak Ridge 
National Laboratories. So does eating 
ground glass, tests on animals show. “Any 
insult to the Ctrl would work to some 
extent, he said. 


vulnerability to its ener , and it might 
choke to death during an attack. 

Leakey contends that man’s hands and 
brains are also instruments of overspecial- 
ization—creating the tools of self-destruc- 
tion. But he adds that one specialized trait 
—intelligence—could also save him. 


cracker” man in the Olduvai Gorge in Tan- 
ganyika, Africa, has recently returned with 
new fossil finds. In Kenya he uncovered 
animal remains dating back 14 million 
years, There were at least 26 new species, 
including dwarf giraffes, rhinos, and maybe 
an ancestor of the hippo. The discovery 
shakes theories that Africa was barren until 
animals came in from Europe and Asia. 


Rustproof steel in the stars? 

Something in the stars may keep steel 
from rusting. Chemist W. R. Golliher of 
Union Carbide, Nuclear Co. reports that 
the element technetium keeps steel sparkling 
even when exposed to water at 480 de- 
grees F. for long periods. 

But technetium doesn’t exist naturally on 
earth. It's found in some stars—or can be 
made as a byproduct of uranium or plu- 
tonium fission in a nuclear reactor. Don’t 
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LOOKING FOR EXTRA COMFORT AND LONGER WEAR? 


Thow WA 
with NEOPRENE SOLES! 


This Thom McAn safety shoe is good-looking as well 
as easy to slip on. A hidden elastic gore holds the 
foot snugly, securely. Smooth, casual, dress-shoe 
styling combined with a leather-lined steel toe 
box make it especially attractive to men who 
want all-day comfort and smart appearance. 


Thom McAn uses heels and soles of long-wearing 
cushion Neoprene on this shoe to provide another plus— 
long service life and more wear for the money. 

Du Pont Neoprene resists oil, grease, chemicals 
won't soften in hot weather or crack in cold, 
And, its lasting resilience helps ease you through your 
working day. Du Pont, Dept. PS-6-NS, Wilmington 98, Delaware. 


Ask for Thom McAn Style No. 765 the next time you buy service shoes! 
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per year. 
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Ibe‘drive counting 61 extra. Ped. 
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AMERICAN MACHINE & TOOL CO., INC, 
Dept. PS-63, Royersford, Pa. 


56.44 AN HOUR? Shes 
STEP INTO THIS BOOMING 


LION A YEAR INDUSTRY 


Hundreds of accidents and 
losses will happen this 
year in your community. 
‘We'll show you how to 
investigate and adjust 
‘insu 


ance compa: 
roads, gov 
offices. You buy NO tools 
‘or equipment, You do NO 
selling. You need NO prior 
experience or higher education. 
can operate out of your own home. Right 
now Independent Accident Investigators average $6.44 an 
hour, We'll train you quickly to do the same. Start part- 
Ume if now employed. Fill the need for an Accident Investi- 
gation specialist in your area. Colorful booklet explains 
everything. Absolutely no obligation on your part. No sales 
man will call, Write TODAY for FREE Booklet. 


UNIVERSAL SCHOOLS, PS-6, 6801 Millerest, Dalles 5, Texas 


Double Your Income 
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All over the country, men are 
‘making money as applicators 
of Colorcrete— the beauty treat- 
ment for old, drab, time-worn 
masonry surfaces. Stucco, con- 

crete and the like can be trans- 
formed in brief time and at 
relatively low cost into surfaces 
that gleam in colorful beauty. 
Colorcrete iz good for homes, 
stores, schools, motels, garages, 
zervice stations and other pub- 
lic and commercial buildings. 
Range of 16 colors. 
Every community can support 
a Colorcretor — and many 


ery 
Write at once for 
Opportunity Book. 
W. E. DUNN MANUFACTURING CO. | 
572 Ottewa Avenve, Hellond, Mich. 
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Science newsfront continues 


expect to pic 
though. It co 


“Bugs” to kill bugs 

Is there a safe bug-killer? Department 
of Agriculture scientists think they have 
one. It's mug” too—a microbe, Bacillus 
thuringiensis—fatal to inch worms, gyp: 
moths, and forest tent caterpillars. It is 
said to be harmless to man and animals. 

Dr. William E. Waters of the Northe: 
ern Forest Experiment Station of the De- 
partment of Agriculture, and his colleague, 
Dr. Franklin B. Lewis, report that the 
bacillus apparently paralyzes the stomachs 
of caterpillars so they can’t eat. Tests show 
it works well against some leaf eaters, but 
it's no good against nonleaf eaters. It's 
not yet on the market. [For other informa- 
tion on insecticides, see “How to Poison 
Bugs . . . but NOT yourself,” page 106.] 


Our part-time lunar umbrella 

With the failure of Lunik IV to make a 
soft landing—or any other kind of landing 
—back in April, the Russians appeared to 
have joined the select club of nations that 
have trouble hitting the moon. The field 
was clear for theo who wished to muse 
on the nature of the moon’s influence, with 
no messy scientific evidence to gum up 
their hypotheses. For example: 

Why is there more heavy rainfall than 
usual in the week following the new moon 
and also in the week after the full moon? 
Confirmation of this folklore turned up last 
fall when American and Australian scien- 
tists independently and coincidentally ana- 
lyzed rainfall records going back to 1900. 

Now Dr. E. G. Bowen, one of the Aus- 
tralian researchers, has come up with the 
theory that the moon is electrically charged 
to about 10,000,000 volts, The charge acts 
as an umbrella to repel micrometeorite dust 
that the earth encounters in space—but only 
during the half-moon and_three-quarter- 
moon phases, when the moon is lined up 
with the earth’s orbit. The dust, Dr. Bowen 
thinks, enters the earth’s upper atmosphere 
at other times to seed clouds and produce 
| rainfall. an 
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Getting Ah@ad oo. vise rm 


A monthly column to help you prepare yourself for a better job 


How much do scientists earn? 


About $10,000 a year, reports the 
National Science Foundation, That was 
the median annual salary for all U.S. 
scientists in 1962: Half the scientists 
in the country make less than $10,000; 
half make $10,000 or more. 

How the figures break down, by 
field, is shown at right. 


Going to be looking for a summer 
job? As a guide you might want to 
look at a 66-page booklet, Summer Jobs 
(The Advancement and Placement In- 
stitute, 169 N, 9th St, Brooklyn 11, 
N.Y,, $4). This is an annual publica- 
tion compiled especially for teachers 


“Pd like a job working on heavy 
equipment. Is this a good field for some- 
one to break into? What schools offer 
training?” —J.E.S., Rochester, N.Y. 

1 interpret your question to mean you are 
interested in operating heavy construction 
machinery such as power shovels, cranes, 
derricks, and bulldozers—in other words, 
you want to be an “operating engineer.” 

There should be a growing demand for 
persons skilled in these fields because of the 
expected increase in all construction ac- 
tivity and, in particular, in highway-build- 
ing. It seems clear, too, that more special- 
ized and complex machines, requiring a 
higher level of training to operate, will be 
developed. Skilled workers now get up to 
$5 an hour for such jobs, making them 
among the highest paid in the building 
trades, Self-employment is also possible. 
In short, a fine field for a young man. 

The following schools offer resident train- 
ing as well as home-study courses: 

Interstate Training Service, 4035 N.E. 
Sandy Blvd., Portland, Ore. 

National Technical Schools, 4000 S. Fi- 
gueroa St., Los Angeles 37. 
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Tora. 
$11,000 
. 11,000 
. 10,000 


Frevp or EMPLOYMENT 
Chemistry 
Physics and Astronomy. 
Biological Sciences. 


Mathemati . 10,000 
Agricultural Science: 8,000 
Psychology 9,000 
Earth Sciences . . 10,000 
Meteorology 8,000 


All Fields $10,000 


and college students. It lists the kinds 
of jobs at which you can earn while 
learning or vacationing. The directory 
is not exhaustive, but seems accurate 
and up-to-date. It also presents infor- 
mation about permanent jobs as well as 
summer jobs and special projects. 


Tractor Training Service, 1525 E. 53rd 
St., Chicago 15. 

These schools offer resident training: 

National School of Heavy Equipment 
Operation, Dept. A-36 P.O, Drawer 1686, 
Charlotte, N.C. 

Western School of Heavy Equipment Op- 
eration, Dept. S-2, Box 510, Weiser, Idaho. 


“I have an A.B. degree in industrial 
psychology. | would like to use it, with 
additional training, as a springboard 
from government service to private in- 
dustry. How can I obtain additional 
skills? I would like a career with 
broader employment possibilities, rea- 
sonable advancement, and, preferably, 
one that can be acquired by home 
study.” —A.J.T., San Francisco. 

Without additional information I can’t 
answer your question fully, I would sug- 
gest that you consult a vocational-counsel- 
ing service, perhaps one attached to a local 
college, to get supplemental information or 
to arrange for testing to determine your 
aptitudes. 

However, I can list some fields that you 
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for good 
measure 


«+-Stewart-Warner Custom Gauges. They give 
you the precise information you need to de- 
tect and correct engine-system problems be- 
fore they get serious. No guesswork and no 
‘warning light confusion.’ 

Whatever you need in an automotive gauge, 
rely on Stewart-Warner to supply it. The S-W 
“2 in 1” Gauge Cluster (above), for example, 
is a handsome combo unit that features an 
ammeter and an oil pressure gauge....fits all 
cars. Other popular Stewart-Warner gauges 


mechanics for checking engine performance 
:..and the S-W Volt-Guard, a special gauge 
for checking battery condition, generator and 
voltsige regulator. Ask your dealer about the 
full-line of reliable Stewart-Warner Custom 
Gauges. ...from the most complete line of auto- 
motive instruments in America, 
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"BU WINDOWS STICK? 
SSDRAWERS STICK? 
¥ ZIPPERS STICK? 

| USE ELMER'S SLIDE-ALL 


Now spray away sticking and bind- 
ing in 101 places with Elmer's 
Slide-All, the dry-spray lubricant. 
Use it on drawers, doors, zippers, 
bicycle chains. Not oily, it won't 
stain. Try it. A product of The 
Borden Chemical Company, 350 
Madison Avenue, New York 17, 
New York. (Available in Canada.) 


CASH IN ON SCREEN BLOCK! 


MAKE BIG MONEY .. . <> 
ei YOUR OWN BACKYARD || i 


wae ALL THESE BLOCKS 
... AND MANY MORE! 


Including Standard Block and Brick 
Make big money with decorative block, 
patio block and brick. Supply cinder and 
concrete block, chimney block and deco- 
rative brick to’ builders, builders supply 
houses and remodelers. You can make 
all these products with the General 
Slide-O-Matic Machine, Model 61. Makes 
up to 3 blocks a minute or 8 bricks a minute. 
all building codes anywhere in the country, Thi 
to-goodness big machine that enables you to make top quality 
Products. So simple to operate that a beginner needs only 5 
minutes instruction. No previous experience necessary. Operates 
from an ordinary electric outlet—(can be supplied with gasoline 
engine.) Can be operated in garage, barn, small outbuilding, or 
even outdoors on job site, The Slide-O-Matic is job proven and 
tested, Simple, foolproof operation and long maintenance- 
rvice makes it perfect for a business of your own. in- 
gredients: sand, water, gravel (or cinders) and cement available 
everywhere. Uses plain steel or wood pallets. Surprisingly low 

call, or wire today for literature. 
EXTRA — Amazing illustrated book gives floor 
plans for 6 sensational concrete block bungalows. 
Tells how to lay blocks, layout building lines, 
mix concrete, build steps, porch and concrete 
floors all at great savings. Written by experts, 
Can save many times the cost of the machine 

it now! No strings attached. Send $1. 
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might consider. All of these can be studied 
at home. I have also noted some schools 
that offer such programs. 

Accounting; International Accountants So- 


ciety, Inc., 209 W. Jackson Blvd., Chicago 6. 
LaSalle Extension University, 417 S. 
Dearborn St.. Chicago 5. 


Industrial Management: International 
Correspondence Schools, Scranton 15, Pa. 

Lincoln Extension Institute, 1401 W. 
75th St.. Cleveland 2. 

Personnel Management: LaSalle, Interna- 
tional, and Lincoln (addresses listed above). 


“I understand some association pub- 
lishes a list of correspondence schools. 
May I have the address?"—R.M.O°C., 
Belmont, Mas: 


Home Study Council, 2000 
Washington 6, D.C., issues 
directory, Home Study Blue Book, 
which lists accredited, private, home-study 
schools. 


“When I enter high school next fall, 
I'd like to go to one of the more techni- 
cal schools in my area, But I hear that 
it’s harder to get into a college from a 
specialised school because of the com- 
petition. | am confused and would like 
to know what to do.”—A.R., Forest 
Hills, N.Y. 

You certainly can get a good education 
at a specialized high school. But you can 
at a general high school, too. To a great 
degree, how “good” your education will be 
depends on what you, as a student, will 
put into 

Whichever you choose, you should not 
base your decision on fear of not making 
college. Your chances for that will depend 
‘on standard tests like those of the College 
Entrance Examination Board, and your 
high-school record—which will have to meet 
certain standards no matter what school 
you attend. 


“Where can I study job evaluation 
and description?”—M.W., Camby, Ind. 

Lincoln Extension Institute, 1401 West 
75 St., Cleveland 2, is one place. 


Send your questions on careers and technical 
training to: 
Getting Ahead Editor, Porvan Science 
355 Lexington Ave., New York 17, N.Y. 
Not every question may be used. Questions 
cannot be answered by individual letters. 
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sma.t speck... BIG TROUBLE... easy cure 


It takes only a tiny speck of dirt or gum to foul up your car's 
carburetor. Small speck but big trouble . . . hard starting, loss of 
power, poor performance, wasted gasoline. Just add GUMOUT 
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station or wherever automotive products are sold. 
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Detroit report 


By Devon Francis 


You'll wonder where 


the yellow went 

Ford Motor Co.'s drive to produce a 
true 100,000-mile car will take a giant 
step forward this summer with a revo- 
lutionary electrostatic anti-rust dipping 
process for Lincoln and Thunderbird 
bodies. 

As the body travels through an 80-foot 
tank, an extremely high charge (said to 
be up to 50,000 amps) etches the bare 
metal and bonds the primer. The car 
bodies will be negatively charged; the 
paint-water-acid in the tank positively 
charged. This reportedly will cause the 
molecules in the steel to open up and 
close around the molecules of paint. 


Antique parts for sale 

Where would you find wood-spoke 
wheels for a 1931 Chevrolet? Or door 
handles for a 1928 model? Try your 
Chevy dealer. 

Chevrolet has instituted a parts- 
exchange system among its dealers to 
fill the needs of antique-car enthusiasts. 
Parts sales managers publ 
lar needs in a nationally circulated lis 
ing, eliminating months of correspond- 
ence between dealers, 


Listening for leaks 

A device like a doctor's stethoscope 
has been produced in England to trace 
air leaks. The Air-escope is said to spot 
trouble in manifolds, gaskets, exhaust 
systems, air lines, and tubeless-tire rim 
seats. Sonicaid Ltd., of Hounslow, Mid- 
diesex, reports that in tests on an air 
cylinder with a pressure inside of three 
ps.i., air escaping from a .001-inch pin- 
hole could be heard easily. 


Kerosene for a V-8 
Back in 1921, Henry Leland, a famous 
name in Detroit, built a Lincoln car that 


32 porutar science JUNE 1963 


became the prototype for production-line 
models in 1922 when Henry Ford had 
taken it over. It had a V-8 engine with 
exhaust pipes snaked through the V's 
center to heat the intake manifolding— 
necessary with the low-grade fuel avail- 
able in those days. 

Now Leslie R. Henry, Curator of Trans- 
portation at the Henry Ford Museum in 
Dearborn, has had the old car restored. It 
runs like a sewing machine. But the en- 
gine can't stomach today’s high-octane 
fuels. The carburetor develops vapor 
lock. So a diet of five parts gas to 
one part fuel oil—little better than a 
high-grade kerosene—must be used to 
accommodate the heat from that exhaust 
plumbing. 

Henry, who is also technical vice- 
president of the Antique Automobile 
Club of America, plans to drive the old 
Lincoln to Colorado Springs on the 
1963 revived Glidden Tour, 


For women only 

Detroit's stylists are off on a new track. 
They're designing cars especially for 
women, incorporating different ‘color 
schemes, makeup kits, seats that are 
higher and farther forward, and plenty 
of power accessories. You may see them 
in three or four years. 


To drink and drive 

Donald S$. Buck, safety director for 
the U.S. Army Continental Command, 
Fort Monroe, Va., is described as an 
iconoclast and realist. Says he: People 
should be taught how to drink and drive, 
and how to drive faster safely. 

Addressing a fleet-maintenance con- 
ference in Chicago, he stated, “We all 
know people have a few drinks and then 
drive their cars. We should be teaching 
them just how much to drink, We give 
driver tests that consist of driving around 
a block at 20 miles an hour, and then 
turn people loose on superhighways. We 
know under what conditions people drive, 
so we should adequately prepare them 
to meet these tests.” 

His estimate of traffic-accident costs 
in the U.S.: $2,314 a second. 


NOWADAYS — you just push a button 


to go across the lake 


Click. 


You're underway. Just feed the gas and 
steer. 

Can anybody do it? 

Nope. Just Evinrude owners. And their 
wives. And families. And friends. You 
never saw so many friends! 

How does it work? 

Simple. The control box up front has a 
throttle lever and three buttons — forward 
— neutral — reverse. The buttons are con- 
nected by sealed wire to an electric clutch 
which drives the propeller. 

Can you depend on it? 

Completely! Everything is electric just 
like flipping a light switch. Nothing to get 
out of order except the button switches 
themselves. And we test them for 1,000,000 
cycles. That's the equivalent of 50 years’ 


operation. After that, you may have to 
buy new buttons. 

‘Suppose you want to stop at a dock. 

Slow down. Ease up on the gas. Pick 
out a spot. Forget about the throttle. You 
won't need it for docking. 

Click — you're in neutral, Click — you're 
in reverse (for braking). Click — you're in 
neutral again, ready to tie up. 

Suppose you goof? 

Click. 

Nobody will ever know —the hand is 
quicker than the eye. 

Ask your Evinrude dealer for a FREE 
catalog. Look him up in the Yellow Pages. 
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FIRST IN OUTBOARDS 


Our dauntless driver streaks by in a blur—at 18 m.p.h. 


Devon Francis test-drives a 
reproduction of Henry Ford's first car. 
Want a thrill? Climb aboard 


One hundred years ago next month a man was 
born who was to play the major role in putting 
America on wheels, He was christened Henry 
Ford. 

To celebrate this centennial, Poruar Sci 
sent its automobile editor to Dearborn, Mich. 
home of the industrial empire bearing its founder's 
name, to test-drive Mr. Ford's first car, the Quad- 
ricycle. 

It was before dawn on June 6, 1896, that Mr. 
Ford pushed his new-born steed out of a brick 
coal shed behind his residence at 58 Bagley Ave., 
Detroit, and piloted it for the first time under its 
own power along the city’s streets. 

At the more civilized hour of 1 p.m. on April 
13, 1963, Mr. Francis climbed aboard a just com- 
pleted reproduction of it. Here is his report. 


By Devon Francis 


simplicity of design could give aces and kings 

to the automobile industry, hands down. 
On its very first run, I sat beside its builder, Mr. 
George De Angelis. A proud man, Mr. De Angelis 
took the controls, We were push-started by friends. 
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I HAVE just driven a vehicle that for sheer 
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In bowler hat, test-driver F 


cis poses in Quad before shed where Ford built his first ear. 


Surprised at this gambit, I asked, “No starter? 
The electric starter,” replied Mr. De Angelis 
patiently, “has not been invented yet 


After a few gasps, the engine caught. It sounded 
rather like a gas-powered chain saw. We drove 
1 couple of blocks, came about, and returned to 

vur starting point 
Would you care to drive 
asked graciously as he dismou 
I grasped the tiller and pulled part way back on 
the control lever. There was some slippage on the 
drive belt, but the car accelerated pleasantly if 
Speed, with the “clutch 


De Angelis 


not—let us say—bris 


Here's Henry Ford—also in a bowler partly engaged, was, perhaps, five m.p-h. 

in his Quadricycle. He 1 to Driving in a circle, I called to Mr. De Angelis, 
knock out part of a doorway to ge 

the machine out of the coal sh I presume that to reach high gear, I push for- 


(Continued on page 180] 
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Facts on the Quadricycle 


Model: Quadricycle Buckboard 
Engine: 2 cylinders, horizontal and parallel; 
4-cycle; F-head; 3-4 hp. (approx.) at 800 
rp.m,;" maximum torque not announ‘ 
compression ratio, 3:1 (approx.); bore and 
stroke 2.5 by 6 in.; displacement, 71.9 cu. in. 
Curb wei : 
‘Transmission: 2-speed; belt drive from fly- 
wheel, actuated by lever, idler pulleys. 
Steering: tiller travel, 38 degrees lock to 
overall ratio, 1:1; diameter of turning 
cle, 20 ft., 4 in. 


Effective brake-lining area: 22.5 sq. in. 
Outside —— 7 aa A9 in.; over- 
it 


in.; head- 


28, 
What's a speedometer? 
.D.g. at a -p.h. 
j ‘e} LB 


h. 
Yolis% teeta ast 
Top _ speed: 


ce “mp.h, (actual, not esti- 
mated). 


How | built my 
wonderful 3-hoss shay 


pe 
By George De Angelis 


About the author: George De Angelis, 
42, is a former tool-and-die. maker, 
turned artist. An antique-car buff, he 
restored a 1991 Ford Model A pickup 
truck which won several blue ribbons. 
In his garage now, in process of res- 
toration, are a 1930 Model A sedan 
and a 1911 Model T; With time out 
for World War Il, De Angelis has 
worked for Ford Motor Co. in Dear- 
born, Mich., a Detroit suburb, for 2 
years, As a soldier, he was a tink me- 
chanic with Gen. George Patton's 
Third Army. He is now a section 
supervisor in the Ford engineering 
staff art department. 


ITH time, patience—and mon- 
ey—you can build your own 
car. I know. I did it. It took me 


almost three years, working nights and 
weekends. The car is a “compact.” It's 
small; it has a rear engine; it has tube- 
less tires. 

And it was built on a design 67 years 
old, So what's new? 

My compact is known as the Ford 
Quadricycle. To the knowledge of the 
Henry Ford Museum in Detroit, which 
collaborated with me, there are only two 


Ford Quadricycles in the world. The 
other one, built by Henry Ford, is the 
original, under lock and key in a glass 
case at the museum. 

Reproducing Mr. Ford's car would—I 
thought—be simple. It consisted mostly 
of angle iron and welded and brazed 
tubing. This would be a one-winter proj- 
ect. I could have it on the road in the 
spring. Little did I know! 

Mr. Ford’s first car was a true horse- 
less carriage in the mode of the day, 
with a tiller for steering. It had an angle- 
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“The horsepower was 3 to 4. The engine was... 


iron frame, a wooden body (what there 
was of it), bicycle-type wheels, a four- 
cycle engine with two cylinders lying flat 
in parallel, a two-speed, leather, belt 
transmission, and a chain drive to a solid 
rear axle with a differential just inboard 
of the right rear wheel. The connecting 
rods are attached to cranks on a big fly- 
wheel, also in parallel with the cylinders. 


ASKED the Ford Archives and the 

museum for blueprints on the Quad- 
tricycle. To my astonishment, there 
weren't any. I wasn’t discouraged, even 
when the museum gently suggested that 
the original Quadricycle was too pre- 
cious to remove from its glass case for 
examination. 

So I would get my dimensions another 
way. I read every bit of literature on 
the Quadricycle that I could lay my 
hands on and obtained about a dozen 
photographs. Then, putting a plastic 
triangle against the glass case and sight- 
ing like a surveyor, I did a careful walk- 
around, marking distances between the 
Quadricycle’s components on the glass 
with pieces of masking tape. Measuring 
between tapes gave me my figures. The 
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The “gear” changing machinery 
in the power train is merely 

a lever operating idler pulleys 
that put tension on the belts, 


The differential, a standard 
item, carries two spider pinion 
gears in the rear sprocket. The 
block bearing is bronze. The 
ratio between sprockets is 3:1, 


innards of the engine didn’t bother me— 
I was sure the museum would let me get 
at that later. Besides, what could be 
complicated about it? Ah, the bliss of 
ignorance! 

I spent that first winter just making 
drawings. 

Oh, well, I'd build the car the second 
year. 

The chassis and body were no sweat. 
By December, 1961, the Ford Museum 
had decided that if I was determined to 
reproduce the Quadricycle, the vehicle 
had better be right. While the museum 
has no connection with the Ford Motor 
Co., it guards sternly all the treasures of 
the man who founded the Ford indus- 
trial empire. 

When its officials did remove the 
Quadricycle from its case, I discovered 
that I had made only one error in my 
masking-tape operation—the transverse 
shaft carrying the power sprocket was 
&-inch off in my drawings. 


TACKLED the engine. The horse- 
power, a pure estimate, was 3 to 4. 
The engine was, in a sense, an F-head, 
common to the rudimentary internal- 


an F-head” 


I bolted the two 
cylinders together 
exactly as Mr. Ford 
did 67 pears ago, 
Today they would 
constitute a cylinder 
block 18 inches long, 
without heads. But 
only 11 inches of 
this actually is 
cylinder—7 inches is 
a skirt that is bolted 
on the main bearing. 
The compression ratio 
is hard to figure 
because of projections 
into the heads. The 
pistons come to top 
dead center together— 
while one is on the 
intake stroke, the 
other is firing. 

The throttle is a 
push-pull wire. 


combustion engines of its day. The in- 
take valves were atmosphere-operated 
and were housed in a modified, brass, 
one-way plumbing valve attached to the 
side of each cylinder by a_ half-inch 
pipe. A second half-inch pipe connected 
the two valves acting as intake mani- 
folds. On this was soldered a %-inch 
pipe as a carburetor. A needle valve 
served as a fuel control. 

By progressively pinching down the 
pipes Mr. Ford had obtained the proper 
fuel-air mixture. 

An exhaust valve in each head was op- 
erated by a rocker arm. A push rod, actu- 
ated by an eccentric geared to the cam- 
shaft, was attached to the rocker arm. 
The exhaust system came strictly from 
Mr. Ford's considerable experience with 
steam engines. 

I bought 2k-inch-diameter seamless- 
steel tubing of 
for the cylinders and bored them out to 
2% inches. On these I brazed water 
jackets. The brass one-way valves have 
not changed since Mr. Ford’s day. I 
bought them at a plumbing-supply shop. 
These I drilled to take the intake-valve 
stem and spring. It was no trick to buy 


the bronze gears for the exhaust-valve 
timing and fashion the push-rod and 
rocker-arm assembly. 

I searched the power-lawn-mower 
catalogues for valves and pistons of the 
proper size, and finally was able to buy 
exactly what I needed. The 12h-inch- 
long connecting rods were really nothing 
more than solid round stock with bosses 
on each end for the wrist pin and crank- 
shaft. For appearance, I made these 
from stainless steel. 

Except for the pistons, all the machin- 
ery had to be drilled for hand-oiling. The 
pistons would be lubricated by old- 
fashioned steam-engine “bottle oilers.” A 
friend found a pair of these for me by 
merest chance in an antique shop, They 
were exactly like those used by Henry 
Ford. 


he construction of the ignition sys- 
tem inside the cylinders had puzzled 
me. I got the answer when the museum 
took the heads off. It was the old make- 
break system with a low-tension, hand- 
wound coil, and a dry-cell battery. The 
timing was simplicity itself—a pin on the 
top of each piston interrupted the 
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ground on the coil causing an arc in an 
electrode, or “igniter.” 

In this system the pin on the piston 
is moving slowly as it nears top dead 
center, The points open slowly and the 
are is poor. That makes an engine start 
hard. I substituted a Model T coil to get 
a hotter spark. I positioned a pin on the 
crankshaft to make the ground on the 
coil just before top dead center. Finally, 
I put in conventional spark plugs. By re- 
moving the porcelain insulators, I made 
them look like the original electrodes. 

I had the flywheel made—my lathe 
n't big enough to turn it. In the rough 
it weighed 100 pounds. Machined down, 
it weighed 89, A groove on the perimeter 
made the flywheel also a pulley for a 
transmission belt. A small pulley on the 
side turned a second belt. These would 
produce “high” and “low” ge: 

I had thought that buying the belts 
would be simple. It wasn’t. I finally 
located a one-man shop to do the work. 
Mr. Ford's were stapled. Mine were 
cemented, The man who made them 
reminded me: “You put the smooth side 
against the pulley for grip. 

It was a good thing he told me. I'd 
probably have done it wrong. 


wa 


PROCKETS and chain for the drive 

just had to be easy to come by. They 
weren't. Hardly anybody made “block” 
type industrial chain any more. Ferreting 
out leads—which often came from An- 
tique Automobile Club acquaintances— 
brought me to the Diamond Chain Co. of 
napolis. Yes, they wrote, they had 
the chain but not the sprockets. How- 
ever—and my heart jumped—they had 
the tools to make the sprockets. Just 
send them the specifications. 

The belts from the flywheel needed 
two wood pulleys bolted to an inter- 
mediate drive ft which would be 
keyed at one end to the drive sprocket. 
These I turned on my lathe. 

Here I made a second and last modi- 
fication. No record could be found of 
Mr. Ford's Quadricycle having had any 
brakes. For safety I wanted one; but I 
wanted to hide it. I found a drum from 


AD Poputar SCIENCE JUNE 1963 


a propeller-shaft-type emergency brake 
used on a 1954 Plymouth. With some 
machining, it fitted snugly inside the 
drive-shaft pulleys. 

Then the Quadricycle needed wheels. 
The Ford had used bicycle-type wheels 
with rims big enough to accept a bicycle 
tire plus an extra tire carcass wrapped 
around and stitched to it. (After all, this 
contrivance weighed 500 pounds!) I 
turned the ends of some 1%-inch-di- 
ameter tubular-steel stock for the hubs 
and had flanges welded to receive the 
spokes. I bored and reamed the hubs to 
take the axles—steel-on-steel, with no 
bearings. 

The wheel rims had to be “spun” from 
100-gauge hot-rolled steel, and it was a 
job to locate a shop that could manu- 
facture a 28-inch wheel. I had expected 
that spoking the wheels would be a prob- 
lem. Again I searched. In the end, Dayton 
Wire Wheel Products of Xenia, Ohio, one 
of the few companies still in the business, 
“laced” my wheels. 


‘OW the tires. They had to be 1.75 
by 28 and, to be faithful, com- 
pletely bald. If the Ford Museum would 


Steering geometry, made from solid stock, 
is concentional. I machined and drilled my 
own rods. The upright steering shaft has 
a U-bvaring on the dash 


I first fired up my engine last April 11 


be interested in a few new shoes for the 
old Quadricycle, Firestone Tire & Rubber 
would foot the bill for the mold. I got 
my tires. 

‘The seat was upholstered by Leonard 
Davis of Pontiac, Mich., in a diamond- 
tufted pattern common to buggies of 60 
years ago. 

The rest of the job—happy day!—came 
fairly easy. I machined the drop-type 
front axle. The kingpins were simple— 
there was no inclination to worry about, 
or caster or camber. A spring company 
made my front leaf springs, (The rear of 
the Quadricycle is wholly unsprung.) 

A boiler factory bent my tiller—it’s 


It took time to get a good fuel-air ratio. 


hollow so a wire can be snaked through 
it to ring a bell (the “horn”) on the dash. 
I had tanks made up for the fuel and 
engine-cooling water. 

Back in 1896 Henry Ford made his one 
and only Quadricycle and sold it at a 
profit for $200. 

Seems to me, somewhere along the 
way we've lost Henry's knack. The other 
night, while my wife wasn’t watching, I 
totted up my money investment in the 
reproduction—not counting my time and 
labor. It was more than $2,000. 

But, after all, isn’t that just about the 
price of a 1963 factory-made compact 
car? an 


4 


1,000 Days in Frozen 


Fridtjof Nansen’s strange expedition paved 
the way for travel to Mars... 90 years ago! 


1. The start. 
ous with che 


sen sailed her east, then north toward ice that 
blocked the horizon. He knew the ice would 


ever heen seer squeeze the ship hard, but the hull was dish- 
powerful, with a fourfoot-thick bo 0: shaped. Pressure, he had figured, would not 
hp. steam engine could push her 6 m.p.h. Nan- crush it, but merely pop it up on top of the ice. 


By E. D. Fales Jr. 


rn — 
HEN the day comes for men to blast off for 
W Mars, it won't be the first time the world 
has worried about explorers far beyond its 


help. One of history’s most worrisome—but least known 
yes began 70 years ago this month. On June 24, 
1893, a strange little ship, the Fram, left Norway for 
the North Pole. Her skipper was Dr. Fridtjof Nansen, 
27, « sort of John Glenn of his da 

‘Then the Fram utterly vanished. Two years passed. 
Many gave up the Fram and her 13-man crew for lost. 

Nansen had sailed with an incredible theory: that 
ice sheets were like moving turntables. If he could 
ram his ship onto one, he believed, it would take him 
where he wanted to go—or at least’ close to it. 

“Madness,” said skeptics. A distinguished American 
explorer called it “senseless self-destruction.” Others 
thought the crew would come to hate each other; or the 
ice would crush the Fram like an egg. 

Today the Fram's story is must reading for astro- 
nauts. The men who go to Mars will be cooped up 
La WS together for 969 days. By coincidence, the Fram was 
Woe te ‘ime: 1,04 fhe lost to the world for 1,041 days. 
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Top of the worl 


2. The ice attacks. Nansen rammed into the 
ice, ran out cables. Soor was frozen 
fast. “It was a dead region, 
sharp watch was kept f pressure 
ridges, moving walls of ice. On Jan. 27, a distant 


3. The ship fights back. The miracle Nansen 
looked £ urred. The ship rocked, creak 

and. pro but the twe ick ‘oak sides 
eid. He felt the Fram begin to rise. The ice, 
unable to grip the ship, was pushing the tough 
little hull safely up on the pack just as he had 
planned. Nansen still had worries. Drifting ice 
carried his ship the wrong way. Then it reversed 
A year passed; the Fram moved only 250 miles. 
The crew"s patience now faced the crucial test. 


d. A big ridge was moving toward 
¢ tumbled, ‘That night, 
1 the ship, shaking 
. This was the frst of 


roar was he: 


4. The nights of “‘madness.”” Nansen now 
watched and waited for fights, for quitters and 
rotics. But the men were singing, joking, 
working. They read, played cards, wrote verse, 
took notes on the ‘wind, temperature, aurora 
borealis, ice structure, and animal life. Nansen’s 
careful ‘selection of scientists and seamen was 
paying off. He'd chosen men of humor and in- 
tellect, too, absorbed in discovery to be bored 
or homesick, too full of life to mope. 
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5S. Nansen leaves. By March, 1895, Nansen’s 
theory was proving out: The ice would carry the 
Fram within 244 miles of the Pole—closest up 
to then, Before that, as men will leave a rocket to 
and (in a smaller ship) on the Moon, Nansen 
took off by dog sled with a companion, Frederick 
Johansen, and headed north toward the Pole, He 
planned to return south by « route farth 
way, there 
meet the Fra 


7. The blasting. Meanwhile the “ice turn- 
table” pushed the Fram toward rocky Spitzber- 
xen, Just as skill will be needed to return a space 
ship to Earth, skill was needed to save the Fram. 
There were no retrorockets to slow down the 
deadly push toward land. To loosen the Fram 
from its prison of ice, the crew set off gunpowder 
mines. One great blast showered the ship, but 
cracked the ice beneath it. On Aug. 13, the log 
entry for the day read: “We are free!” 
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6. White horror. They fought north for a 
month—until ridge ice blocked them, They shot 
sor logs to feed others, and pulled side by side 
in harness, hauling the sleds. Within 226 miles 
of the Pole—a new record—they turned back, but 
xhausted, with two of 26 

e attacked by bears and (while 

nd nearly drowned. 
5, in Franz. Josef Land, 
e more winter—their third! 


cogs left, they we 


in Kayaks) by wi 
nally, in Septem 
they ‘dug in for o 


8. Was Nansen alive? In June, 1896, an Eng- 
lish explorer in Franz Josef Land saw a filthy, 
holkiwceyed, wild sient eppeoechigs acroas the 
snow. It was Nansen, Next came Johansen, his 
heroic companion, In August an English ship 
took them home to an astonished Norway. One 
week later, the incredible Fram retumed—its 
crew in good th. With them came a lesson 
for today’s astronauts: In the long voyages 

a. 


ahead, good men can get along. 


If Your Car 


Goes inthe Water 


The brutal impact leaves you groggy. 
You're amazed that the car is afloat. Water is 


pouring over the dash. Can you escape? 


By James M. Liston 


F YOUR car skids on a slippery 
I bridge and plunges through the 
guardrail; if you're hit from behind 
or sideswiped and your car caroms into 
a lake—what chance do you have of 
getting out before you drown? 
Or should you bother to worry about 
it? The likelihood of that happening to 


you is pretty slim—isn’t it?—and there 
will always be freak accidents. If that's 
what you think, then listen to what Cor- 
poral William Carter of the Michigan 
State Police has to say: 

“Every accident is a little freakish, 
and going into the drink isn’t uncommon. 
A blowout at high speed can be just as 
fatal, but you're more prepared for it. 
Many drivers have rehearsed what 
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‘Track of haul-away trailer served as a launch- 
ing ramp at water's edge. A crane was used 


Impact of dive is taken by front end and 
windshield. Car submerges almost half its 


3 


they'd do in such a situation, and they 
usually react properly: They resist the 
urge to hit the L they avoid over- 
steering, and get back control. 

‘But every year about 400 persons die 
trapped in submerged cars. Many of 
them are not seriously injured and could 
escape if they knew how. Or they might 
be saved if rescuers knew what to do. 

“Until recently there wasn’t much we 
could recommend in the way of escape 
or rescue methods. That was before the 
pit at Williamston. What we learned 
there is just a beginning, but it can save 
lives. 
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Cars rumbled down the ramp, lea| 


ped from the bank 


to retrieve cars after they had sunk—or to drop 
them (tops down) into the water. 


length. (The study did not include seat belts; 
they would probably prevent injuries.) 


Trooper ter ought to know. In 
1961 he and six other state police scuba 
divers, working with a research team, 
spent eight days in a water-filled pit 
near Williamston, Mich., as driverless 
ars rolled down a ramp and plunged 
into 12 feet of water. As soon as a car 
hit the water, Carter and his fellow div- 
ers would start their stop watches, swim 
alongside, clock the time it took for the 
car to fill, attempt to open the doors as 
it sank, observe the air pocket that 
formed inside, and—while on the bot- 
tom—work out possible escape and res- 
cue techniques. 


CONTINUED 


. . and sank. Results: grim, but not without hope 


impact. an 
serve dar 


Forced out of water by hy icy on their sides, 
ar bounce 


with win 
rear Cars entering righted themselves before going t 


minutes for es 
se before the wate 


The series of tests on submerged auto- 
mobiles was conducted by the Michi 
State Police under the direction of Com- 
missioner Joseph A. Childs, the Ameri- 
can Red Cross, and the University of 
Indiana. Bernard Kuhn, of the Univer- 
sity, served as technical director and 
based his doctoral thesis on the study. 

Four cars were used to gather data: 
A 1961 four-door Chevrolet, a 1961 two- 
door Ford, a 1954 four-door Chevrolet 
station wagon, and a 1953. two-door 
Rambler. Three other cars were used 
only for preliminary 
tests, 

Two car haul- 
with tracks 
served as launching 
ramps. The tracks of 
one were 18 inches 
above water. Clocked 
by radar, cars left this 
ramp at 14 mph. 
Tracks of a second 
ramp were 56 inches 
above water and cars 
left it at 16 m.p.h. OF 


fishermen who 
are drowne 


And next winter... 


“Every winter 


while driving on a 


shields of all cars shattered upon impact 
when they plunged from the 56-inch 
ramp at 16 m.p.h.) Cars with all win- 
dows closed fill slowly until water begins 
pouring through the shattered wind- 
shield. Then the caz sinks rapidly and 
the angle of descent becomes steeper. 
When half to three-quarters of the ve 
hicle is under the surface, a suction is 
created inside the car, caving in the top 
from two to four inc! As the passen- 
ger compartment fills, the remaining air 
is compressed and forced into the trunk. 
When the car reache 
the bottom and lev- 
els off, the air pocket 
shifts to the roof of 
the car. In most in- 
stances, air pockets 
were too small for a 
person to breathe and 
survive after the car 
reached bottom. 

@A car with all 
windows closed will 
float for a longer time 
than a car with one 


1 read about ice 


in State 


the 49 tests con- 
ducted, 12 were of 
cars dropped top- 
down at water level 
while suspended by 
a crane, 

Each vehicle was 
tested on its wheels, 
top, left side, with all 
windows closed, two 


ys 

Trooper Wiliam Carter. “Because 

e aware of the danger, many 
of them take a practice of Arvin 
with the door open. In. view ol 
what we've leamed about car sub- 
mersions, this may be a mistake. 
If the ice were to give way, the 
force of the water rushing through 
the open door would _prol 
ake cane gapossible Ifthe doce 
were closed, the car would remain 
buoyant long enough for a person 
to open a window and climb out.” 


or more windows 
open, thus providing 
a greater chance of 
escape or rescue. 

© Cars with front 
engines will descend 
engine-first at a steep 
angle. (No  rear-en- 
gine vehicles were 
tested.) In water 15 


front windows open, 
and left front win- 
dow open. The station wagon was also 
tested with the tailgate open and closed. 
The amount of air retained in the ve- 
hicle was measured in cubic feet with 
a specially constructed meter. 


What the tests proved 

@ When a car hits the water on its 
wheels, the front end and dshield 
take the brunt of the impact. The car 
submerges almost half its length; then, 
forced by hydrostatic pressure, it bounces 
back and floats with the engine compart- 
ment almost submerged. (The wind- 
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feet or more in depth, 
the vehicle may end 
up after a dive resting on its top. 

© Doors cannot be opened until water 
pressure inside the car is equal to that 
outside. When the car is completely 
filled, the doors can be opened—if there 
is no structural damage. 

© Cars plunging into the water at 14- 
16 m.p.h., with all windows closed, sub- 
merged in a maximum of 6 minutes, 3 
seconds; the station wagon in only 12 
seconds. After the wagon’s windshield 
was shattered on impact, the rear door 
section was forced open by air pressure 


ontinued on page 186] 


PS PICTURE NEWS 


Space-vehicle launch pad would float to site 


Floating platforms to carry loads up to 


8,000 tons and withstand the blastoff of a 
missile are now being developed. 
Huge space vehicles could be assembled 


into launching position at a remote loca- 
tion on a platform that would rest on a 


Sun’s rays come to aid e 
of stranded motorists > 


The emergency roadside 
call box at right is activated 
by power from the sun, 

A motorist in trouble just 
stops and punches a button. 
At the Los Angeles police 
communications room, a 
panel lights up to show 
where help is needed. In mi 
utes, a police patrol unit is 
on the way. 

Power to run the radio is 
supplied from a solar battery 
developed by Hoffman Elec- 
tronics. New Jersey has one 
operated by hand crank. 


Motorist needing aid simply 
punches button on call box. 


canal bottom. Then pumps would build up 
water pressure under the platform, raising 
it a few inches $0 it could be floated to 
the launching site, The Aeropad, shown 
above in model form, was designed. b 
Aerojet-General Corp., Sacramento, Calif, 


Solar battery on top of pole 
collects energy from sun. 
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No-draft speedboat skims over water on wing-tank pontoons 
1 on IS-foot skis surfaced underneath with aluminum. 


Awkward-looking rudders mounted in propel 
swing to right or left on cable controls a 


Cocky 


transl 


simulator ride 
ent ceiling giving day or night v 


Fog chamber tests landing lights 


A 30-by-800-foot building at the Univer- 
sity of California’s Richmond Field Station 
tests the value of fog lights proposed for 
airport rumways. Lights under test are in- 
stalled along the floor in various patterns 
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's slip stream 
I piano hinges. 


Air boat speeds 
over water or snow 
—and even flies 


Called the Hummingbird, 
the delta-winged speedboat 
at left lives up to its name- 
sake in activity. It can, says 
its inventor, skip over the 
water like a scaled stone, 
skim over snow two inches 
deep, and, at high speed, e 

briefly to the a 
Windolan Sirmon of Spring- 


field, Va., used surplus Air 
Force wing tanks as pon- 
toons, bomb casings as over- 


head’ fuel tanks. A push 
propeller, spun by an 8 
Ford engine, moves the o 
at 80 m.p.h. over water, 
mon says; at speeds over 
it will fly briefly, 15 fee 
high. With a 180-hp. engine, 
he expects to make 100 m.p.h. 
Air rudders behind the 
prop and stub delta wings 
at rear of pontoons are con- 
trolled from the cockpit. 


Fog pours in around “cockpit” from which jet 
pilots study visibility of landing lights below. 


and spacings. and at different intensit 

he chamber is then filled with artific 
fog. Airline jet pilots climb aboard a wing- 
less_cockp' Saaiare pulled along an over- 
head tramway so they can judge the effects. 
The fog-light study is sponsored by the 
Federal Aviation Agency. 


Inside the World’s First 
Pushbutton Prison 


By Charles Remsberg  iwustratea by Ray Pioch 


NOME 700 of the toughest convicts in the U. S, will be- 
S gin filing into a cluster of split-level buildings next 
KF fall to become residents of the world’s newest peni 
tentiary. The $10,000,000 jail, set on a 1,250-acre tract in 
the wooded hills of the Crab Orchard National Wildlife 
Refuge near Marion, IIl., will be the most internally tele- 
vised, electronics-oriented prison ever built 


- The traditional vertically barred windows will be ab- 
Fr 
la 


sent. In the shaded courtyard around the circular chapel 
(with an altar that revolves to permit both Catholic and 


Protestant services) will be a reflecting pond and shrub- 
CONTINUED 


Maximum surveillance is a buil 
feature of the Marion penitentiary’s 
pinwheel design, shown in the 
artist's drawing at right 


CONTROL CENTER 
Here, at hub of pinwheel layout, guards LAUNDRY. AND 
can the full length of all four corri- MAINTENANCE 
dors and: continy 


CLOTHING 
ISSUE 


UII 
Ziad | 
(i be, 4 | 

“ToS Oy any 


REMOTE-CONTROL GRILLE DOORS 
At these doors in corridors connecting con- 
with visitors’ 
y himself by 
wra, speaking into 


FENCES 


MESSAGE CENTER 
On TV screen, guard checks prisoner's 
pass against index file. If errand is legiti- 


Irate, “guard ‘preses button to open DP 2» : 


door electrically and let prisoner through. f 


CONTINUED Tne a 
ae 


| 
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CLOsE-custopy 
CELL BLOCK 


OUTSIDE 
CELL BLOCK * 


INSIDE DORMITORY 
A CELL BLOCKS CELL BLOCK, 


ba 
Mas, 


HOSPITAL 


SERA x 
Cet eROES OUTSIDE 
CELL BLOCK 


ADMINISTRATION : 7 19 ' 
Pag BUILDING fs : 


Six guard 
atop outsid y are connected by 
intercom to both control and message centers. 


Plan view shows the placement of walls, double- 
link chain fence, and guard towers in relation 
to various penitentiary buildings. These all 
interlock for maximum exterior _ security. 
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bery. Opening off the library will be two 
secluded patios for reading and relaxa- 
tion. 

But the open appearance will be de- 
ceptive. 

More than brick and steel. U. S. Bu- 
reau of Prisons officials are depending on 
science to make Marion the world’s hard- 
est place to get out of. 

Designed by St. Louis Architects Hell- 
muth, Obata and Kassabaum with secu- 
rity foremost in mind, Marion’s 15 main 
buildings are arranged along four corri- 
dors that radiate from a central core. 
Each corridor runs midway between the 
floors of the two-story buildings, allow- 
ing easy access to either level—and mak- 
ing Marion the first split-level prison. 
Any part of this complex can be reached 
without stepping outdoors, but anyone 
going from one wing to another must 
pass through the hub of the corridors. 

This pinwheel plan makes surveillance 
Guards standing behind plate- 
glass windows in the bulletproof control 
center at the hub can scan the full length 
of each hallway by moving only a few 
inches. Other guards, manning a glass- 
enclosed message center atop the pris- 
on's administration building, can keep a 
similar close tab over the roof tops. 

The control and message rooms, in 
fact, will be the nerve centers of the 
entire penitentiary. Like airport control 
towers, they will monitor and direct the 
bulk of the institution's traffic, utilizing 
15 separate communications systems. 

The centers will duplicate each other 
in much of the equipment that will stud 
their 32-conduit consoles. Thus, in an 
emergency, one could do the assigned 
tasks of both. If the control center were 
“lost” during a riot, for example, the 
message center could still maintain con- 
tact with almost every inch of the prison. 
As an added security precaution, the cor- 
ridor between the two centers will be 
sectioned by four automatically oper- 
ated, heavy steel grille doors. 

At each of the barred doors along the 
corridor leading from the prison entrance 
in the administration building to the vis- 
iting rooms and the heart of the insti- 


ard pulls levers that open doors of a typical 
I block, ‘The device is linked to two rods 
running the length of the cell block, “Using 
a selector, smuard can open one cell door in a 
block, all of them, or any combination, 


tution, will be two closed-circuit TV 
cameras. 

When a prisoner wishes to pass through 
a door, he'll speak to the control or mes- 
sage center through an intercom installed 
near the grille. The ceiling-mounted 
cameras will be activated, flashing his 
picture to the center's monitor and also 
revealing the hallway near the doors so 
that guards can be sure he’s alone. 

The convict will hold his pass up to 
the camera, and his name will be checked 


on a rotary index file which will list his 
security status and the areas that are off 
limits to him. If he checks out okay, the 
door will be opened, electrically. 
Eventually, the prison’s closed-circuit 
TV will be expanded to peer over the 
72-man cell blocks and the visiting rooms. 
Until then, on-the-spot guards will per- 
form these chores. 
Listening in, Highly sensitive micro- 
phone-speaker units will listen for trouble 
[Continued on page 167] 


CHAMBERS 


SEWER MAIN 


No escape through sewers: Four-foot main emp- 
ties into a chamber. Sewage continues from 


there through escape-blocking eight-inch pipes 
to another chamber. then back to a main, 
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Seeing double? 
Which No. 3 
went 164 m.p.h.? 


These two 1963 Chevrolets look like 
twins, but they're anything but identical. 
Set up for racing by Ray Fox of Daytona 
Beach, both are driven by Junior Johnson 
(shown, left, with Fox). But while Fox 
pre 1 the car on the left for super 
speedways like Daytona and Atlanta, he 
set up its stablemate for dirt tracks, 

Both cars have 427-inch engines, quad 
carbs, and three-speed manual gearboxes. 
The paved-track car was tuned to nth 
degree, The dirt-track car was actually 
detuned; too much power is a handicap on 
soft surfaces, Dirt tracks require heavier 
frame gussets and steering linkage, stiffer 
springs and shocks. A special ra 


1. Ejection seat leaves rocket sled. 


the paved-track car has fins spaced 12 to 
the inch (factory spacing, 14). The dirt- 
track car has only 8 per inch, so dirt from 


42-m.p.h, landing craft 


The Navy has pulled the 
wraps off a new hydrofoil 
landing craft that can do 
better than 42 m.p.h.—three 
times the speed of its famed 
World War If forerunner, 
the LCVP (H). 

The 40-foot boat rides on 
retractable hydrofoils and is 

d by two 275-hp. 
ssler engines. Controls are 
hydraulically operated, 


7 


2. Fins out, it goes into free flight. 


Escape capsule for supersonic jets passes high-speed test 


This new supersonic ejection seat is the 
pressurized nose of the plane itself. It's 
intended for use in abandoning a craft 
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traveling 2.500 m.p.h. at thin-air, freezing 
altitudes of 100,000 feet. The Lockheed- 
developed capsule was successfully tested 


the track goes through instead of clogging. 
Johnson averaged 164.083 m.p.h. 
left to win a 100-miler at Daytona, 


This rod doesn’t drag 


It has 400 hp. on tap, but owner 
Don Vargo of Melvind. f Mich., has 
never raced his 1934 Ford hot rod, 
Valued at $7,000, it’s only for shov 
Vargo installed an Olds V-8 engine 
and equipped. the car with four car- 
buretors and a. supercharger. Body 
work, including channeling (lowering 
the body over the frame rails), a 
handmade front end. and _ painting 
(red), was done by the Alexander 
brothers’ custom shop in Detroit. 


3. Five-foot drogue parachute is released. 


on a rocket sled at Edwards Air Force Base 
in California, reaching a speed of 250 
m.p.h. in its’ first trial. Further tests are 
planned at 1,000 m.p.h.. where maximum 
drag occurs. Once free of the fuselage, the 


PS PICTURE NEWS 


days later, in car at right, he set a_new 


qualifying record on the Spartanburg (S.C.) 
dirt track. Speed: 64.47 m.p.h. 


4, Big 72-foot recovery chute opens. 


nose capsule releases three guidance fins, 
followed by two parachutes to let it down 
gently. It’s airtight and is designed to float 
on the water should the pilot be forced to 
bail out at sea. 


a7 


Ps PICTURE NEWS 
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1 no 


Japanese express hits 151 m.p.h. 


On a section of the Tokaido line of the Japan 
National Railway between Tokyo and Osaka, an 
electric super-express has reached 151.88 m.p.h. on 
held that speed for a full minute. 
is streamlined like an airplane, its center 
of gravity is low, and light ls and plastics in its 
body shell and interior cut weight. The track is be- 
ing completely relaid, with curves smoothed out or 
eliminated altogether. When the train goes into 
operation next year, the 320-mile run will take three 
hours at regular speeds of 138 m.p.h. and bursts 
up to 156 m.p.h. 


ne Vetteme 
Electric rails and concrete ties are 
installed. Roadbed for entire 320 miles 
Relaid route will help cut express travel time in half, has been hardened with concrete. 


* Fj the desert. The $110,000, 84%-foot-lon; 
Big trailer uses both push and pull vehicle is moved by two power units: & 


A giant trailer that can handle 275-ton 430-hp. tractor in front, a 600-hp. dozer 
loads Peed heavy equipment to a new behind. The passenger car alongside gives 
Arizona Public Service plant being built on an idea of the trailer’s size. 
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PORPOISES 


... Smarter Than People? 


Maybe not. But even skeptics agree that these aquanauts 
who left dry land millions of years ago to explore the sea 
now seem to enjoy the best of both worlds 


By Joan Steen 


OULD a porpoise track a nose 
cone? Could it be trained to ex- 
plode a mine like an undersea 


commando, or dive-bomb a sub like a 
Kamikaze? And—the $64 question—could 
it learn to communicate with man? 
Neurophysiologist John C. Lilly of Mi 
ami thinks it could, and the National 
Aeronautics and Space Administration is 
backing his research, NASA reasons that 
if man could learn to talk to porpoises 
(or 
learn 
thlings—should the need arise 
The | 
that porp 
they? Dr 
tists disagree 


, then astronauts might 
with 


vice-versa 


how to communicate non- 


granted 
ses are that bright. But 
Lilly thinks so. Other scien- 
with the result that por- 
poise research, scarcely 10 years old, is 
livelier than ever 

Aeronautics specialists, hydrodynami- 
cists, 


ic is sound enough 


engineers 
jumped in 
But before man 
risks any rivalry from animal intellect, a 
little background information may help 

Porpoises, and their dolphin relatives. 


and physicists have 
adding fuel to the debate. 
you decide whether 


are small (300-pound) toothed whales— 
sea-going mammals. (Technically, por- 
poises’ teeth are shaped like garden 
spades, and dolphins’ are pointed, but 
the names are often used interchange- 
ably, especially in the U.S.) 

In a sense, 


porpoises earned an early 
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“Galloping” porpoise 
moves through water 
powered by  up-and- 
down motion of his 
tail Front flippers 
(once arms and han 

are used for steering 
and balance; back_ fin 
for balance only, Skin 
is smooth, flexible, and 


pressure-sensitive, | per- 
mitting porpoises to 
swim at high speeds 
by assuming almost 


free contours. 


place in the space program. They were 
the first four-footed animals to leave solid 
earth to return to the sea, which had 
become a hostile environment for ani- 
mals long used to living on dry land 
But they didn’t go whole-hog. In 
adapting to the radically different and 
weightless world of water, they hung on 
to some of their best land talents. That's 
no mean feat, as any engineer or biolo- 
gist can report. What it means in terms 
of porpoise mental prowess will come 


And now a few words from “Splash”—a bottle 
nosed dolphin at Marineland of the Pacific. Re 
searchers believe whistles’ ire 


porpoise 
nage, while “clicks” are 


their sonar signals, 


later. Right now, look at the effect on 
their engineering capabili 

Porpoises outswim many fish. At full 
throttle they can top 30 knots. How a 
half-horsepower animal moving through 
a medium as dense as water could do 
this was a mystery solved by Dr. Max O. 
Kramer, a German aeronautics expert. 
Studying the skin of the porpoise, he 
discovered a thin layer of water-logged 
spongy ducts under the surface. As the 
porpoise swims, these ducts take up the 
point-by-point pressures of wave motion 
and turbulence, giving the sleek body 
a near-perfect drag-free contour. “The 
porpoise,” Dr. Kramer comments, “has 
solved the problem of laminar flow.” This 
is something that aircraft engineers are 
still working on. [See PS, April, page 96.] 

Porpoises outleap fish. And dive, too. 
Anyone who's watched them perform at 
places like Marineland of Florida near 
St. Augustine, at Miami's Seaquarium, or 
at Marineland of the Pacific at Palos 
Verdes Estates, Calif., knows that these 
aquanauts can leap through hoops 10 
feet in the air or execute neat surface 
dives and disappear. 

Fish go up and down, too. But they 
swim on “floors” of the sea most of the 
time, wagging their tails (and back- 
bones) from side to side. 

Unlike fish, the porpoise’s tail flukes 
=and his driving power—are horizon- 
tally opposed to his body. He swims by 
pushing his flukes up and down—execut- 
ing a kind of land-gallop in water. Give 
an extra burst of energy to that motion 
and the porpoise can zoom up out of the 
wate like a rocket, or crash-dive like a 
sub. 

The porpoise can stay down, too, hold- 
ing his breath for as long as 10 minutes 
if necessary—something no human skin- 
diver can match. Not only can the por- 
poise take in more air, but he can also 
extract the oxygen from it more efficient- 
ly, and store more of it in his muscles. 
His heart-beat slows down when he is 
diving, too. 

Porpoises have another unique aquatic 
talent: They can ride the bow waves of 
boats. How they do this stirred almost 


‘CONTINUED 


Porpoise soars through the air Asa the 
est of ease at sting cet 


Is alsa powerful wespeni-in.shask om it. 


Closing the net's loop around the porpoise was the tic 


ee 


klish last step in the pursuit. 


How to catch a porpoise—in two difficult lessons 


The sky was blue-gold, the sea calm, 
and the lab quiet—until a man appeared 


with the news: A id. been spot- 
ted swimming off a private estate. The 
“lab” was the Lerner Marine Laboratory, 


a field station of the American Museum of 
Natural History on Bimini in the Bahamas. 
Here was a chance to capture an expensive 
research animal, the scientists thought. 

Dr. Robert Mathewson, the lab’s stocky, 
articulate director, launched the campaign. 
“We'll need the big nets,” he called to the 
native staff in their blue uniforms. 


as big a controversy as the current in- 
telligence debate, 

Hydrodynamics at work. Finally, 
drew A. Fejer and Richard H. Backu 
of the Woods Hole Oceanographic Insti- 
tution came up with the ingenious ex- 
planation: The porpoise doesn’t ride any 
visible bow wave at all. What happens 
is that the ship’s bow creates an invisible 
pressure field as it pushes forward in the 
water. The field stretches out in front 
and down along the stem of the vessel. 
Porpoises, feeling this field, can and do 
stack themselves in underwater layers in 
front of the boat—happily blown along 
like leaves in a breeze. 

So much for porpoise hydrodynamics. 
Their audio-video engineering is equally 
showy. Again it reflects the redesign of 
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He might well have said “all the nets.” 
The porpoise was swimming in a dock-and- 
lagoon maze of mangrove swamp and palm 
islands threaded with channels that led 
back to the sea. All would have to be 
sealed off. 

For the next few hours it was “hide-and- 
seek,” played with an animal that could 

very well. The porpoise—a female 
bottle-nosed dolphin—would surface, sve 
her pursuers, then dive to elude them. She 
used her sonar to detect nets and ducked 
under any not properly weighted. 


equipment formerly adapted for air use. 

Consider what that means in terms of 
sound. Sound travels close to five times 
faster in water. It is absorbed less. 
Its pressure is 60 times greater. Finally, 
there is no “mismatch.” The sound- 
conducting properties of water equal 
those of animal tissue. That means that 
nearly all the sound gets through. (In 
air, 99.9 percent of the sound energy 

i 's is lost by reflection.) 
y irst_ porpoise aquanauts 
must have suffered punctured eardrums! 
Yet these difficulties were overcome— 
in a spectacular way. For today, a 
porpoise’s hearing is better than any 
other living creature’s except the bat's. 

‘And, like the bat, the porpoise uses 
its hearing to navigate in the dark or in 


. me wae 
Once beached, the lady lay calm. I 
stooped to pet her silk-smooth skin. 


“Hmmm,” said porpoise-expert Margaret 
Tavolga, “all she has to do is figure out 
she can jump over the nets”—news that 
cheered no one. 

‘As night fell, casualties mounted. One 
scientist was shivering as a result of a dive 
to secure a net. The net-storage reel had 
collapsed from overstrain. All of us itched 
from the vicious assaults of the sand flies. 
Dr. Mathewson decided to call it a day 

Round Two began at low tide the next 
morning. The plan was to get the porpoise 
into a comer and then bag her. It worked. 
As Dr, Mathewson, in one skiff, blocked 
an escapeway, John Amold, an octupus 


murky water by sonar. It transmits sound 
pulses and listens for the echoes when 
they bounce off objects. 

Striking confirmation of this skill has 
come from the experiments of Dr. Win- 
throp N. Kellogg of Florida State Uni- 
versity, Dr, William Schevill of Woods 
Hole, and others. They recorded the 
“rusty-hinge” and occasional canary- 
le sounds of the bottle-nosed dol- 
phin and found them to be complex 
pulses of audible and ultrasonic sounds. 
The frequencies may vary from 
almost 200,000 cycles per second, and 
the transmission rate from a few times 
to over a hundred pulses a second. 

So fine is this echo-ranging that Dr. 
Kellogg's tests show that a porpoise 
will respond to half-a-spoonful of water 


Bedded on foam rubber, she began the 
delicate journey back to the lab. 


authority from the University of Minnesota, 
and Bruce Rolle, the lab carpenter, circled 
in their canoe, leading around a net-casting 
skiff. Then one researcher jum in to 
bring the net back to land. 

Next Pedro Romer, the lab’s Chief Col- 
lector, supervised lifting of the porpoise 
to shore. She lay there strangely calm as 
we petted her and doused her with water 
to protect her from sunburn. 

But there was no danger of that: Less 
than 20 minutes later she was swimming 
in’ one lab’s pens and—from the 
sound of it—giving her version of the Great 
Porpoise Pursuit to her playmates. 


dropped into its pool. can distinguish be- 
tween good- and bad-eating fish, and 
can swim an obstacle course through a 
network of metal rods at night. 

Sonic puzzle. How the porpoise pro- 
duces its signals is a mystery. It has no 
vocal cords. The evidence now points 
to a series of muscles and air pockets 
that lie along the nasal passage from 
the blowhole to the lungs. The porpoise 
may be able to vibrate these muscles or 
control the air flow to produce sounds. 

Interestingly enough, porpoise hearing 
and speech were readapted for use in 
water, but they still work in air. 

So does the porpoise’s eyesight. A 
trained porpoise can spot a ball thrown 
at it while it’s under water, and swim, 


Continued on page 156) 
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WHERE ARE YOU? 


RANGER 6, 


Something up there is listening 
—you hope—as, from the 


California desert. you guide a 


probe toa lunar landing 


By James Joseph 


6OWT IS L plus 12... exactly.” 
I The voice, like a metronome. 
marks off the minutes and hours 
of tension in the control room, We're at 
the Pioneer antenna site of Jet Propulsion 
Laboratory's Goldstone tracki tation, 
nestled in California’s Granite Moun- 
tains, 50 miles north of Barstow 
It is 12 hours ¢ launch—since the 
750-pound Ranger probe lifted from 
Cape Canaveral to jettison its Atlas- 
1a boosters and streak toward the 
moon, some 239.000 miles and 66 hours 
away. The probe is designed to send 
back man’s first close-up television pic 
tures of the moon's surface, before de- 
stroying itself on impact. 
Now, nearly $2,000 miles out 


How spinning earth plays tricks on trackers of a lunar probe 


Following the apparent course of a 
spacecraft on its way to the moon—de- 
veloped in the picture sequence below—is 
good exercise in unconventional thinking. 

Keep in mind that the earth is shown 
from above the southern hemisphere. The 
three tangential lines are projected horizons 


of our deep-space trackin 
stone, Johannesburg, an 
perceived 


stations: Gold- 
Woomera. As 
a tracker, the spacecraft’s 


course combines the motions of both 
earth and probe—as if, while riding a 
merry-go-round, he watches one of the 


horses jump off and gallop away. 


CO 
ostone ecw 


Spacecraft is fired into launch orbit. Headin, 
eastward from Cape Canaveral, it moves ahe 

sing over Johannesburg 
‘oomera sector. 


Last stage of booster ignites, injecting probe 
into lunar ee path, almost straight away from 
earth. But the turning earth “catches up with” 
the probe, which seems to turn back. 


of earth's surface, 
and entering the 


cunasanwo* 


L095 
238 ounasan™ 


we 


Probe now appears to hang above the rotating 
earth, like a star—seeming to rise in the east 
and set in the west, back through the 
Johannesburg sector of the 
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Apparent course of spacecraft, from viewpoints 
of earth trackers, is a widening spiral out to the 


, the probe 


moon. Actually, the 
earth, but the earth turns - 


does not circle 
under it. 


transmitter warbling feebly toward earth, 
the spacecraft is moving through space 
at 21,500 miles per hour, relative to the 
earth, It's probably a little off course 
(due to errors in launch-vehicle guid- 
ance). 

You're in the tracker's seat. Your 
needle-in-a-haystack assignment: Find 
the probe, track it so its course can be 
corrected, bring back those snapshots. 

Doing it is like playing baseball in 
space. The team’s pitcher—hurling radio 
command and control signals to the 
spacecraft—is at the console of the trans- 
mitting antenna, named Echo, seven 
miles down the road. 

You're the catcher, responsible for 
scooping up streams of fast balls from 
space—pulses of radio energy moving at 
the speed of light. 

Your catching mitt is a parabolic an- 
tenna 85 feet in diameter, standing 11 
stories high outside your control-room 
window. The pitcher's throwing arm is 
an almost identical antenna. (Goldstone 
has a third 85-foot dish, Venus, but it’s 
not yet active in controlling spacecraft. ) 

Since just after launch, the probe has 


been tracked by the other two stations 
conTiNUED 


3 y 


oe 
Like a telescope mirror, sensitive receiving an- “Upstairs” in the perforated aluminum dish, 
tenna focuses incoming radio beam, reflects it Cassegrain horn rises from center of Pioneer 


into concentrating horn. At the base of the antenna. Ringing reflector above: it are four 
horn is a ruby maser cooled by liquid helium. small dipoles used for automatic tracking. 
a 


in NASA's deep-space tracking net. Gold- 
stone is the main command station, with 
the most sensitive receivers. The others, 
also equipped with 85-foot antennas, are 
at Johannesburg, South Africa, and 
Woomera, Australia. 

Johannesburg was the first station to 
pick up the Ranger probe as it appeared 
in the western sky, coming from Ca- 
naveral, Then, as it set in Joburg’s east 
and rose in Australia’s west, Woomera 
took over. 

The spacecraft was still in its launch 
orbit, but as the final stage of its booster 
fired to inject it into a lunar trajectory, 
it headed straight away from the earth. 
Then it seemed to set again in Woomera’s 
west, like a star, as the earth turned be- 
neath it. 

Because of the apparent turnaround, 
Johannesburg picked up the signal again 
and tracked the bird from east to west. 
In a few minutes it will be Goldstone’s 
turn to “acquire” the spacecraft for the 
first time. 

Penalty: a 100,000-mile miss. Hunched 
over the acquisition console, you scan 
the meters on the panel. Miss that radio 
beam-—small as a dust speck in the ocean 
of space—and, conceivably, the space- 
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‘Transmitting antenna named Echo 
(left) beams commands to space- 
craft, telling it how to change 
course or report data. Above, Gold- 
stone station manager Walter 
Larkin holds punched paper tape 
that records coded orders before 
they are sent. Carefully checked, 
tape is fed into automatic equip- 
ment that translates the code into 
pulses of radio energy. 


craft may be lost forever. Garble the 
track—lose even a minute’s communica- 
tion—and irretrievable data will be lost. 
That data might make the difference be- 
tween a lunar bull’s-eye and a 100,000- 
mile mi 

You flip the switch that sets your re- 
ceiver for acquisition. Like an astronomi- 
cal telescope, the Pioneer and Echo 
antennas swing in equatorial mounts. In 
such a mounting, the main axis points to 
the North Star. Where the dish points as 
it rotates on this axis is called the hour 
angle, and its aim relative to a second 
axis—at right angles to the main axis— 
is called declination. 

At your left, one of the two servo men 
who control the motors slowly searches 
the antenna across a sector of the sky. 
The other man controls declination. Be- 
hind you stands the operations chief, 
listening for instructions through his 
earphones, his voice calling the signals. 

“It is L plus 12 hours and 25 minutes 
. ..” Five minutes to acquisition, 

The teletype clatters. It’s a new “look 
angle” determined by the computers at 
JPL’s headquarters in Pasadena, on the 
basis of data received from Johannes- 


Play-through cover protects disc. You 
wouldn’t have to worry about damaging 
your records if they were enclosed in these 
permanent jackets. After placing the cover- 
protected disc on the turntable, you'd insert 
a pin, to keep the jacket from turning, and 
engage the stylus through a slot. The 
record would tum on a bearing plate. 


New ideas 
from the 
inventors 


Spinning wing lifts plane. A 
rotating annular wing, accord- 
ing to this recent Lockheed 
patent, would act as a gyro to 
stabilize a plane in supersonic 
flight. The wing’s upper and 
lower surfaces would provide 
lift, and centrifugal force 
would deliver fuel to ramjet 
engines in the wings. Intake- 
air flow would be smoothed as 
it broke around the nose. 


Flag signals shallow water. At low tide or 
in unfamiliar water, you'd navigate more 
confidently if you had a flag-ended feeler 
like this pivoted to the hull of your boat. 
posed springs normally would hold the 
arm upright. On contact with an obstruc- 
tion, the flag would dip, alerting you to 
avoid a fouled prop or scraped bottom, 
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‘Traffic-light viewer is reflector, too. This 
overhead-traffic-light viewer has another 
job, too; Its front face, of colored glass, 
would reflect back the headlights of on- 
coming cars to indicate to their drivers your 
width—useful if one of your head- 
lights burns out. A lens at top would pick 
up overhead traffic lights. 


Electric basin heats water. A sink like this 
at your country cabin might give you hot- 
water convenience on a boilerless budget. 
The basin would nest in a tank fitted with 
a coil heater. Two taps would feed a mixer 
faucet from a single inlet, but turning the 
hot tap would route the flow of cold water 
through the heating tank. 


Trailer doubles as boathouse. With this 
amphibious carrier, you could trailer a 
winched-np boat to’the water, let down the 
pontooned side panels (to serve as walk- 


The following patents have been isued on these incen- 
ing wing-—No, 3.06 


RB. B. Mattson, ‘Woo 
3,051,055 to W. C. West, Baton Rouge, La. Electric 
Basin No. 8,005,493 to Cr L-Sporek wad W. it Busels 
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ways), and lower the boat directly into the 
water. The trailer would serve as a floating 
dock in boating season and, covered, as a 
boathouse during the winter layover. 


nt ay ond " 
cr of ‘Patents, Washtutton 8. Bic at 
the arent 


sufficient, address him (by name and 
patent number) in care of the Commissioner of Patents. 


DOUBLE-LENGTH FEATURE 
OF TRUE SCIENCE ADVENTURE 


H all Queens of the transoceanic 


air lanes for a brief reign, 


5 the flying boats bred some 
| ngs huge and awesome birds for 


luxury air travel 


By Wesley S. Griswold 


| / 
lm. + 7 4 


ew York's little Battery Park. 
harbor 


Fe thousand people crammed 


They peered down the busy 
through a haze of August heat. 
Suddenly, a few minutes past noon, 
they spotted what they had been ea 
expecting. Out of the seaw: 
emerged the biggest, noisi irplane 
that anybody there had ever seen or 
heard. 
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How the big flying 
boats stacked upin size 


Twelve wing-top engines made 
the 52-ton Do- resome in 
1931. But the flying boats b 
came bigger and bigger” (al- 
though with fewer engines). 
Tops was the Hughes Hercules, 
weighing in at 150 tons and 


with an incredible 320-foot 
Wingspan, In between were 
more modest models, including 


the Boeing 314 that made Clip- 
per_ history. Planes are shown 

h exception, of course, of 
) in order of appear- 
ance in aviation history. 


The perspiring crowd burst into wild 
shouts and cheers. Bands struck up Die 
Wacht am Rhein and Deutschland iiber 
Alles. Tugboat and ferry captains tied 
down their whistles. 

This raucous welcome, on Aug. 27, 
1931, was for the German Republic's 
monstrous, 12-engined Do-X. It was the 
world’s largest flying boat. It was also, 
up to that time, the biggest heavier-than- 


aircraft ever built. Escorting planes 
looked like gnats beside it, an observer 
wrote. Its great wing, with six pairs of 
engines perched back to back in a row 
along the top, stretched nearly 158 feet. 
Its three-decker hull, made of duralumin 
braced with steel girders, was 131 feet 
long. Loaded to capacity, it weighed 52 
tons. 

The throbbing, silvery Do-X slowly 
settled to a sedate landing off the Bat- 
tery. Seventy-two passengers and crew- 
men—an astonishing number for the time 
—climbed out. Their stories were con- 
flicting. Passengers (some had just been 
dancing to accordion music oyer the 
ocean) said they'd had great fun. But 
they had shared only the easiest part of 
a long, troubled journey. The crew, which 
had nursed the flying boat all the way 
from its home berth on Lake Constance, 
were far less enthusiastic. They had 
plenty of reasons to be sour. The Do-X, 
said to be capable of crossing the At- 
lantic in 40 hours, had taken nearly 10 
months for its first trip. 

Birth of an era. The romantic era of 
crossing oceans in boats with wings had 
barely begun. No land-based airliner 
then had range enough to make such 
long, dangerous hops. None had any- 
where near enough room inside to make 
an ocean flight economically practical, 
anyway. Besides, there were few air- 
ports, On the other hand, most of the 
world’s major cities lay close to bodies of 
water. Flying boats could land and take 
off there easily. They could also alight 
with reasonable safety on any ocean if 
they got into trouble above it. Flying 
boats made sense, For nearly 20 years, 
they were to be queens of the oceanic 
airways. 

Then World War II brought about 
vast improvements in land-plane power 
plants and airframes. It also left hun- 
dreds of new airfields scattered around 
the globe. All at once, there was no 
need for flying boats. They faded away. 
In their heyday, though, some bizarre 
birds were hatched. The Do-X was one 
of the oddest specimens of an extraordi- 
nary breed. 
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ier Do-X, First of the big transoceanic 
boats, it had a brief day of glory 


isseau Paris, Made transatlantic sur- 
vey flights; never got into passenger service. 


Boeing B-314 per, Went into transatla 
service in 1939; had a bridal suite aft. 


Martin Mars, Built as a Navy bomber in 1942, 
it took on the humbler role of cargo carrier, 


Hughes Hereul 
outsized them a 


British Princess. 


| flew once 


t of the big 


too late. May be reborn with nuc 


From Rio to New York, the big Dornier Do-X ing | 

boat droned along at around 100 m.p.h., never far 

from land or high above the waves. It made fre- | = 
| 


quent stops for fuel and to pick up passengers. 


“Yetigy Pilots’ Bridge for captain —. Engine 
~ compartment S% and navigator control room 


Com; nionraay 


and 
otwean tecks - 


Transatlantic survey flights were made simul- 
taneously by England and the Ui ates in 


The luckless jumbo. The “Do” of Do- 
X was plucked from the last name of its 
famed designer, Dr. Claude Dorni 
Nobody seemed to know what the 
stood for. It turned out to be a prophet- 
ic symbol. The Do-X (Germans _pro- 
nounced it “Dough-Iks” ) was a washout. 
After one transatlantic round trip, spread 
over a year and a half, its career ended. 

The short, unhappy life of the Do-X 
began with a spectacular stunt. On Oct. 
21, 1929, the newly completed flying 


me was deluxe. Meals were actually 
cooked British passengers often dressed 
formally for the cod id-dlinner hot 
rooms were available for extra privacy. 
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British and U.S. flying boats simultaneously 


7. British flew the F hort, which 
is shown at left moored off Port Washington, 


boat took up 169 people—I4 tons of hu- 
man beings—for an hour's ride around 
Lake Constance. Even the largest diri- 
gibles hadn't carried half that many 
passengers. The Do-X had regular ac- 
commodations for only 72, but enough 
folding benches and chairs were taken 
aboard to seat everybody. Luckily, the 
craft hit no sizable air pockets during its 
dramatic debut. The flight made ne’ 
around the world. 

There was a buzz of talk, too, about 
the remarkable appointments of the big 
flying boat. It had a spacious “saloon” 
for dining or card-playing. It had an 
electric kitchen, a cozy bar, and shower 


baths. The passenger dec divided 
into attractive compartments containing 
divans that converted into beds. There 


was lots of comfort but little pri A 
corridor cut through all compartments. 
On the top deck was a pilots’ compart- 
ment where the pilot and copilot looked 
out through plate-glass windows. Be- 
hind this were a bridge, for the captain 
igators; an engine control room, 
for the flight engineer and three a: 
ants; and a radio room. The crew slept 
in quarters aft of the passenger deck. 
After its brief but stirring maiden 
flight, the Do-X not heard from 
again for 11 months. Meanwhile, it got 
a new wing. Its 12 air-cooled German 
engines were removed. A dozen water- 
cooled American engines, developing a 
total of 7,200 hp. (compared with an 


blazed pioneer paths across the Atlantic 


. entry was a Pan Am Sikonky 


flying-boat Passenger service. It made a smooth 


$i, Pictured. chore, a veteran of Oat 


equivalent 30,000 hp. for today’s four- 
engine 707 jets), took their places. They 
were mounted back-to-back along the 
top of the wing. The front propellers 
were pullers, the rear ones pushers. 

Westward bound. On Nov. 4, 1930, 
the huge craft set forth from Germany 
on its first and only flight to the U. S. 
Winter was coming. The North Atlantic 
route was too risky to try. The Do-X 
took a widely circuitous, southerly course. 
At the start, it carried no passengers. 
This was fortunate. 

Between Southampton and Bordeaux, 
it was forced down at sea in bad weath- 
er. It had to taxi 60 miles through dark- 
ness and rough water to an alternate 
port, 

At Lisbon, its wing caught fire and 
was half destroyed. Repairs consumed 
more than two months. 

By the end of January, 1931, the Do-X 
had got only as far as the Canary Islands, 
off the northwest coast of Africa. There, 
preparing to cross the South Atlantic to 
Brazil, it began a series of takeoff-and- 
landing tests with ever-increasing loads. 
At a gross weight of 55 tons, the hull 
caved in, 

Finally, in May, the star-crossed craft 
was ready to go again. Before it took 
off, however, it was stripped of all its 
finery. The crew, some of them later 
complained, were told to take nothing 
with them but a toothbrush and a razor. 
Every spare pound of cargo capacity 


and routine flight to Southampton. 


was reserved for carrying extra fuel. 

Boosted by an obliging tail wind, the 
Do-X made the 1,400-mile flight to Brazil 
without stopping and without a hitch. 
Then it was entirely refitted, in Brazilian 
elegance, and ambled down to Rio to 
pick up its first paying customers. 

From Rio to New York, the big Dor- 
nier droned along, never far from land 
or high above water, at around 100 
m.p.h. It stopped frequently to refuel. 
In the US., it touched down at Miami, 
Charleston, and Norfolk, adding passen- 
gers at each halt. 

“We lounged in luxury, played bridge, 
danced, stretched our legs, strolled to the 
bar—outside the 12-mile limit, of course 
—and dined on the fat of the land,” one 
of them reported upon arriving in New 
York. 

What about the noise of those 12 en- 
gines? 

“Why,” declared a passenger, in one of 
the most remarkable statements ever 
made about flight, “the noise didn’t in- 
trude unless you opened the portholes.” 

(A later passenger disagreed entirely. 
He flew back to Germany in the Do-X, 
wore earplugs all the way, and swore he 
was nearly deafened. ) 

After its day of glory in New York, the 
Do-X retired to a sheltered anchorage on 
the North Shore of Long Island. There 
it sat for nearly nine months. 

In the meantime, bald, mustached 
Claude Dornier came to New York by 
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What's it 


The other day, I took a delightful air- 
Plane ride that carried me 20 years into 
st. For 12 minutes, in a called 
oebes Goose, I enjoyed stimulating whiffs 
of the forgotten atmosphere of ocean cross 
ings in the romantic era of flying boats. 

The flying boat I rode in was a veteran 
of those venturesome days, a Vought- 
Sikorsky 44A, completed in 1942. 

‘This 25-ton, four-engine boat with a 124- 
foot wing was intended for ceful trans- 
atlantic passenger service. Instead, when 
it was ready to fly, it was promptly 
into the Navy. It was built to carry 16 

ssengers on sleeper jumps, 20 on shorter 
Fights, ‘With its 5,000 hp. and its five tons 
of fuel, it could fly 8,730 miles. ‘That was 
the longest range a commercial flying boat 
ever had. Since it was not pressurized, it 
didn’t climb above 12,000 feet. But up 
there it could cruise at 185 m.p.h., fae 
than any other flying boat of its nh With 
everything in its favor, it could 
New York to Ireland in 12% bows.” 

The VS-44A sataly survived the war and 
a spell of haphazard flying in South Ameri- 


ship. He was there, he said, to discuss 
with General Motors and Fokker Air- 
craft the possibility of building more Do- 
Xs, and bigger ones. 

His timing couldn't have been worse. 
The Big Depression, steadily deepening, 
killed all chances for Dornier’s scheme. 

Back to Germany. In May, 1932, the 
Do-X flew home. This time it crossed 
the Atlantic in two days, but the flight 
was no recommendation, Though the 
gawky craft was supposed to have a 
service ceiling of 17,000 feet, it was hard- 
ly able to clear the water. For eight 
hours out of Newfoundland, battling 
strong head winds, it never rose above 
50 feet. 

Amelia Earhart flew eastward across 
the Atlantic alone that same day, May 
20, 1932. She was the first woman to do 
so. The altimeter in her red-and-gold 
monoplane failed en route, but she land- 
ed safely in an Irish cow pasture. The 
Do-X, on the other hand, ran out of fuel 
in the dark, seven miles short of its port in 
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ike today to ride in a a boat? 


en Onan com a 
ment, arranj is steps from stern to 
contains only seats. Its former sarge Bol hold, 
up forward under the flight deck, has al: 
been converted into seating space. Thus tt 
has become a 47-passenger aerial ferry for 
California’s Avalon Air and daily . 
hops a 28-mile sliver of the Pacific. It males 
1,000 round trips a season between Long 

Beach and the principal harbor of Catalina 
Island. What's more, it makes them joyously 
memorable. 


I boarded the Mother Goose at a t; i 


Benak Hlatbor Theater assengers and 
walked out an L-shay ie 


mum of fuss. most at once, we, be 
moseying out to a point in mid-harbor, ‘| 
There we swung ito the wind, sod Bhs 


nagnes roared in chorus. Off we went. 
first, it was like a sal eae! | 


the Azores, made an emergency landing. 
The chiet 


f pilot said afterward that he 


couldn't see either water or land as he 
set the big plane down, 

Two days later, the Do-X reached 
home. It got a big welcome from Ber- 
liners, but promptly disappeared from 
aviation history. It was abandoned as 
too heavy and too costly to run, Twelve 
years later, it was blown to bits during 
an Allied bombing raid on Berlin, 

Gallic contender. The French had a 
try, too, at producing the “world’s larg- 
est” flying boat. It made its bow on Jan. 
15, 1935. With the Do-X no longer in 
the running, the French entry in the 
transoceanic sweepstakes seemed to de- 
serve the title, even at a somewhat lower 
gross weight, 37 tons. Its name—Lieu- 
tenant de Vaisseau Paris—was in keeping 
with its size. Its wingspan was 162 feet. 
Its double-decked hull, 30 feet high, was 
104 feet long. Its six engines, with four 
tractor and two pusher propellers, pro- 
duced 5,100 hp. 


“The plane was comfortable and solid, noisier than a jet but not disturbingly so.” 


ride. The Vought-Si sped faster and 
pate until the surrounding water was a 
blur. We were doing 85-90 m.p.h. 
at takeck. Then we lifted a into the 
calm clear sky and climbed to 700 feet. 
eps ay ant cooater ats et solid, 
noisier than a jet but not disturbingly so. 
Landing in Avalon Harbor was more ex- 
takeoff at Long Beach. The 


oe 


In one respect, the big Gallic bird was 
unique among all aircraft of every era. 
It had 12 private bathrooms. They went 
with 12 deluxe, double-bedded cabins— 
“as big as those on transatlantic liners,” 
the press said. There were seats for 42 
second-class passengers, a bar, and a 
kitchen. A crew of seven operated the 
plane. 

The Lieutenant de Vaisseau Paris was 
built to fly across the Atlantic in 20 
hours. It never quite lived up to that 
promise, and it never went into actual 
service. After three prolonged Atlantic 
survey flights in the years from 1935 
through 1939, it vanished as completely 
as the Do-X. 

It paid a last, flurried call at New York 
in late August, 1939. Hitler then was 
screaming at Poland, and France was 
supporting its eastern ally. On Aug. 27, 
the Lieutenant de Vaisseau Paris abrupt- 
ly left New York, undoubtedly sum- 
moned home by its government. It never 
appeared in the news again. 


the lee of the long island, we were in o 
sea. There were swells, lazy 
We slid into the tes almost wit 
noticing, then took a cou 
bounces as Hey sea hea Ps soot 
a stop wi in| the aie 
Sows an f hatiecie of ie per 

ing along the sides. Then we taxied to 
another floating dock and were firmly 
same, but here, though in moored. 


but but percentile 
couple of exh erating 


hoses were play- 


T was sorry the trip was over. 


Brightest example of the worth of fly- 
ing boats was the development of Pan 
American World Airways. Though one 
of Pan Am’s early models caused a sailor 
to exclaim, “That's a helluva way to 
carry a boat,” flying boats pioneered all 
the transoceanic routes of that system. 
During World War II alone, they flew a 
total of more than 201 million miles, in- 
cluding nearly 18,500 ocean crossings. 

Yankee Clipper. The most famous, 
and the biggest of Pan Am’s Clippers 
was the Boeing 314, the first Yankee 
Clipper. It made its maiden flight across 
the Atlantic on May 20, 1939, exactly 12 
years after Lindbergh. 

This 42-ton flying boat, with four 
1,500-hp. engines, was very different 
from the Spirit of St. Louis. Its 152-foot 
wing was the same type that the huge 
B-29 Air Force bomber later used. Its 
double-decked hull was 109 feet long. 
The “flight deck,” as it was called, was 
an eyepopping sight to the pilot of any 

[Continued on page 173] 
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coor veowerssor SKYLARK: 


By Alex Markovich 


NCE upon a time, the name Buick 

suggested a conservative car built 

to appeal to the successful, but 

not too adventurous, professional man. The 

Buick Skylark—a more muscular, tinseled 

version of the compact Special—is far from 
that image. 

A trace of the traditional. billowy ride 

remains, though the sus; 


The impeccable Buick finish inside and out 
remains. But the accent is on sporty drivi 
An additional 45 hp. in the form of a four- 
barrel carb has been added to the standard 
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V-8. Individual front seats spice up the 
interior. You can get a four-speed floor 
shift, tachometer, heavy-duty suspension, 
and other such extras, That middle-aged 
professional man will find it tough getting 
his Skylark away from Junior. 

Our test car turned out to be extra- 
sporty—a convertible with screaming red 
paint and “four on the floor.” Unhappily, 
though, the odometer registered only 65 
miles, A well-rim-in car could have gotten 
better miles-per-gallon figures. 

Out of respect for Things Mechanical, 
I put on 300 miles before starting the 
acceleration runs. These figures, too, could 
have been better with 1,000 or more miles 


on the clock, but even so this baby rolled. 

‘Adding to the fun was that delightful 
Borg-Warner fully synchronized four-speed 
box. It’s crisp and smooth, and it never 
makes impolite noises. Gear spacing is 
excellent. It’s a close-ratio box that’s ideal 
for all kinds of driving except standing 
starts; there the high first gear bogs down 
the engine. But rather than spoil the box 
with a wider spread between first and s 
ond gears, I feel that lower rear-end gear- 
ing would be a better choice. 

Except for this initial timidity, the engine 
is smooth, responsive, and quiet throughout 
its operating range. The body is tight and 
well insulated from road noise. 

Handling is respectable, but not out- 
standing. Lean is pronounced. The Skylark 
is an understeerer; it’s not the fastest- 
cornering car made, but it gets around 
without unnecessary drama 

Ride is good except on really rough sur- 
faces, where excessive bobbing indicates a 
need for firmer shock absorbers. Brakes are 
adequate under normal conditions, but 
prone to fade after several panic stops. The 
power steering is numb and a bit on the 
slow side (but considerably faster than the 
manual system). 

On the plus side, the Skylark has many 
small niceties that the competition skimps 
on. The large windshield wipers are paral- 
lel-acting, resulting in excellent wet-weather 


Engine components are easy to service; 
tery is right up front, and all spark plugs can 
be reached without fear of bloodshed, 


Floor stick is easy to reach, Speedometer is 
hard-to-read horizontal type. Dash has been 
plentifully supplied with warning lights. 


to lock them with one hand. The trunk is 
cavernous. 


visibility. The convertible-top latches fall No, the Skylark isn’t a sports car. Never- 
into place by themselves, making it easy theless, it's fun. an 
Buick’s Sporty Special 
FACTS ON THE SKYLARK 1.00; reverse, 2.61 
3.36:1. Steering ratio: 20.8:1. 


Model: convertible 
Factory sogzesied pri 
E alu 


$3,458.59° 

uminum V-8; 200 hp. @ 5,000 
rp.m.; maximum torque, 240 pounds-feet @ 
3,200 r.p.m.; bore and stroke, 3.5 by 2.8 in.; 
displacement, 215.5. cu. in; “compression 
ratio, 11:1; carburetion, 4-barrel; weight (Ib.) 
per hp., 14.5; engine revs. per mile, 2,754; 
piston travel (ft.) per mile, 1,285; fuel re- 
quired, premium; crankcase capacity, 4 qt. 
Fuel capacity: 16 gal. 

‘Transmission: four-speed; ratios (:1): 2.54, 


* As equipped, includes federal excise tax, 
but no state or local taxes, transportation, 
or dealer preparation. 


Turns lock to lock: 4, Brake swept area: 
223.84 sq. in, Tire size: 6.50 by 13. 

Outside dimensions: wheelbase, 112 ins 
track front and rear, 56 in.; overall length, 
192.1; width, 70.2’ in. height, 52.4 in. 
ground clearance, 5.18 in. 

Curb weight: 2,907 Ib. 

Weight distribution: front, 53.3%; rear, 46.7%. 
Speedometer error: indicated 60 mp.h. is 
actual 58,5 m.p.h, Odometer error: +. 1%. 
Gas mileage at constant speeds (gallons) 
30 mp.h., 25.3; 40 mp.h,, 24.9; 50 mp.h., 


22.6; 60 m.p.h., 20.9. 
Acceleration (seconds): 0-60 m.p.h., 10.7; 
40-60 m.p.h., 4.7; 50-70 mp.h., 7. 


Top speed: 111 m.p.h. 


He’s Got the Whole 
World in His Hands 


88 of the earth’s elements are found in nature. 
Charles Hammond has collected 83 of them. Here’s 
how you can get in on this fascinating hobby 


Charles R. Hammond, element- 
ion, displ 
in t 


colors (neon, red: xe1 
when h lies high voltage 
‘esla coil. 


By Alden P. Armagnac 


) A part-time astronomy instructor’s home in 

| West Hartford, Conn., the postman recently 
brought a package containing a tiny silvery 
nubbin. Feasting his eyes on it, Charles R. Hammond 


could now add ultra-rare scandium metal to one of the 
world’s most unusual collections, 


Hammond collects chemical elements—the few: 
Pe primordial substances of which all else is made 
oj ples of the 83 he’s gathered in the last two 


bottles, vials, and tubes in his basement lab. His col- 
lection is perhaps the most extensive one in private 
hands anywher 
His evening-a-week astronomy course, at the Uni- 
q versity of Hartford, stressed the elements’ distribution 
in the universe—a clue to the mystery of creation, The 


] idea of showing his students the actual elements was 
| what started his quest. 
/ Others had tried it. The Museum of Natural His- 


tory at Springfield, Mass., displayed about 40 ele- 
ments. Chicago's Museum of Science and Industry 

had 70. Hammond set out to top that. 
MAGNESIUM. Just 103 elements are known. Some, like the A-bomb 
- metal, plutonium, are man-made in atomic labs. There 
remain 88 found in nature—at least, in more than 
infinitesimal traces on earth. That's what a collector 
CONTINUED 


| These make up the world 


| Remarkable picture assembles, with Hammond's speci- 


e 11 elements that form 99 percent of the world 
the earth’s crust, including land, sea, and air. 
ak Labels show proportions by weight. Seldom’ seen as 
elements (usually joined to others in chemical com- 
Pounds) are sand-forming silicon, and. calcium, sodium, 
and Is. The last three, kept under kero- 
sene because they are quickly altered by moisture in the 
air, were fished out momentarily for photo. 

83 


Exotic metals 
are trophies 
of element 
collection 


Ultra-rare scandium is 
Hammoned’s latest, hard- 
est-to-get, and most ex 
pensive prize. This tiny 
pit cost him $10. First 
pound of silvery metal 
way made as recently as 
1960. for Air Force— 
Which is intereste 
scandium because it’s 
almost as lightweight an 
clement as alun 

and has « much b 
melting point. 


Quarter-pound of costly hafnium, in solid bar 
faced with silvery crystals, was handsome gift 


from a chemical company. Scarce metal is used 
for control rods of atomic-power reactors. 
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can aim at, less a few too radioactive or 
corrosive to have around. 

Where do you find elements? Any 
home yields aluminum, copper, carbon, 
others. The corner drugstore has more. 
Next step is to a large scientific-supply 
house; one firm sells more than 40 ele- 
ments. Then you're on your own and the 
real hunting and adventure begin. 

Watching the news gave Hammond— 
by day, manager of technical public 
tions and librarian for a Hartford firm— 
his collecting edge. Chemical journals 
told him of elements newly produced for 
atomic and space-age uses: exotic haf- 
nium, scandium, rare-earth metals, Then 
came dealers’ ads offering them for sale. 

Hammond's queries bombarded sup- 
pliers. The problem: to get collector-size 
specimens, say a gram, within a $10 limit 
he'd set. Some samples arrived as gifts. 
More often it took many tries to find 
dealers able and willing to fill such small 
orders. Thus came his “hard” ones. 

His collection’s cost 
Not only a classroom exhibit, it offers 
him rare materials for experiments—such 
as coating telescope mirrors with unusual 
metals. And it should usefully spread 
the news that so many elements can now 
be assembled and displayed. an 


“I'd like to see . 


Spray poles triggered at bottom 
to operate an insecticide bomb 
held at the top. They'd put you 

ing cater- 


on target for sp 
pillar tents or wasp nests in 
trees or under house caves.—S. 


Smith, New Augusta, Ind. 


deflectors on station 
s, yet allow ventilatis The 
controllable by a dashboard 
i Ashkum, I 


—John Kin 


A. shorten-at-will handlegrip on one side of 
Power mowers so you could cut close to fences 
and other obstacles. It could telescope, screw 
in, or fold —W. P. Twigg, Oak Lawn, It. 


Ss Jong stakes precast 
en you wouldn't h to dig a 
them from getting kicked around 


Edible “toothpicks’—spears of _garlic-flavored 
pretzel stick or peppermint candy—for, holding 
sandwiches together or serving hors d'ocuvres. 
—A. R. Dunham, Pasadena, Cali 


ye has his own pet idea of a gadget that he «ould 
sce in general use, What's yours? We will pay $5 
ished. Please use Government postcards 


‘only. Sead to ITS Popular Science, 355 Lexington 
Seen, NYC IF ldress clearly. Con 
nbutiows returned. 


Like a ride in the sky? Try— 


PARA-KITING 


As towboat picks up speed, kiter steps forward 
legs are free so and crewmen open chute to th 
im for exercise. _onds, the kite fills and carries 


rider aloft. 


a chutelike canopy. Its string is a towline hitched to a 
i or boat. The result is para-kiting, a new 
soar hundreds of feet in the air and sets you 


N= you can get as high as a kite—literally. The kite is 


enthusiasts say the sport is gentle: You can take aerial photos 
while aloft, then dip down for a swim. And safe: Cast off the 
towline or let it slacken, and you simply drift down. 

Taking off requires some know-how. Here's how you man- 
age it from water: 

The boat is faced into the wind. You stand on the beach 
with the towline snapped to your shoulder harness. Trailing 
behind you is a 28-foot-diameter kite called a Para-Sail. A 
ground crew of two holds the kite up. As the boat accelerates, 
the towline pulls taut, and the kite starts to inflate. Now the 
kite’s tricky design comes into play. The Para-Sail is perforated 
with several dozen slots. Air, spilling through these, creates a 
low-pressure area above, But there’s a high-pressure area be- 
low. The result is aerodynamic lift, and you take off. 

Air flows through slots, How high you fly depends on the towing speed—the slower 
Gentine. ae erie the lower—and the length of the towline. A 300-foot line will 
PY ee let you rise about 200 feet. 


high builds up below. 
Result is lifting power, Wind can be a nuisance if it gets above 15 m.p.h. or if there 


REAR VIEW 
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winds of five to te 
Although the boat (or car) must face into the wind on takeoff, 
it can veer as much as 45 degrees to left or right once the 


is turbulence 


e by Pioneer Parachute Co., Manchester, 
300-foot dacron_towline. 
13.70 (f.0.b.). The same outfit, with a 
e line for water use, costs $459.85.—James Joseph: 


The land ver 


Kiter floats in 
the sky at end_of 
300-foot towli 


and 20 
ficient for 
5 pounds. 


launching. 2: 


a7 


Space age 
comes to the 
playground 


‘and periscope that dou- 
Connecting ladders join 
rt and starboard sides 


over top. The frame is set in concer 


4 Earth satellite stays in orbit without ro- 
tating. Radial pipes in 10-foot-diameter Sa- 
turn-like ring provide climbing and. swi 
space. Equipment on these pages was mad 
by Jamison Mfg. Co., Los Angeles. 


Tradition has gone by the board in 
schoolyards and public playgrounds—old- 
fashioned swings, slides, and ladders are 
on the way out. Using new materials and 
imagination, equipment makers are turn- 
ing out fanciful designs, geodesic patterns, 
space concepts, and modernistic forms that 
provide children with a world of up-dated 
make-believe as well as good exercise, 

In addition to the things shown here—all 
basically of steel bars and pipe—there are 
sculptured-concrete play shapes, realistic 
tic accessories, and a riot of airy ob- 
Jects made of pipe: 

A climbing forest contains pipe trees 
with aluminum seats dotting their “limbs” 
for resting during a climb. Concrete sta- 
lactites look like the real thing, but are 
easier to get up on. Tots can climb in- 
side a 12-foot radar tower, work its con- 
trols, rotate its antenna, and escape via 
slide should a “missile” be sighted. A stage- 
coach and horses are made of pipe. A fly. 
ing saucer is as ge whirligig pro- 
pelled and ridden by kids. 

Play facades resembling those used in 
Hollywood movie sets are ened frony et 
crete slabs to represent fire houses s 
and stores. One fire house hi 
ladders and sliding poles bel 
realistic plastic fire hydrant in front. 


PS PICTURE NEWS 


Buoyant-foam bunkhouse takes to air, its 
1,400 pounds an easy load for a copter. 


Flying bunkhouse gets fast ride 


How would you get a bunkhouse for 
a logging crew into the woods without 
the high cost and delay of hauling ma- 
terials over poor roads? A Canadian 
firm flies them out by helicopter. 

Thermolite Plastics, Ltd., makes the 
bunkhouses of plastic foam and fiber- 
glass in 10-by-24-foot units in its Van- 
vouver plant, del them to the lake 
nearest the logging site. There they 
are hauled to shore, to finish the trip 
by trailer along road and trai 


Power boat tows bunkhouse ashore. Up- 
side-down lettering is reflection in water. 


PS PICTURE NEWS 


Lighthouse with 28 million candles 

The new Charleston Light is triangular, 
stands 163 feet high, and, according to the 
Coast Guard, has the brightest light in this 
hemisphere—28 million - candlepower—vis- 
ible 19 miles out from the South Carolina 
coast. The red-and-white building is faced 
with corrosion-resistant porcelain-enameled 

luminum and is said to be the first light- 
house to have an elevator. 
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High-speed amphibian for Marines 


Rolling on land or planing at sea, the 
Marine Corps’ new LVW (land vehicle, 
wheeled) can carry five tons of cargo at 35 


m.p.h. with its 1,500-hp. gas-turbine engine 
at ful throttle, The amphibian, shown above 
with wheels lowered for land travel, was 
designed by Borg-Warner’ Ingersoll ‘Kala- 
mazoo Division for supplying beachheads 
from ships anchored 50 miles offshore. Its 
water range is 180 miles. 


Indoor golf with outdoor view 

A giant color picture of a fairway flashes 
on the backstop net above. The golfer 
swings, slams the ball into the net. A micro- 
phone picks up the sound and starts a com- 
puter, which works out where the shot 
would have gone and tells a Kodak projector 
which of 80 scenes to project next. First 
Golf-O-Tron course, it's made by S & M 
Products, NYC, and is in Worcester, Mass. 


APE CHANGER 
...It’s Here at Last 


ERE’S a tape machine that might 
just wean home music listeners away 


It'll thread, play, and rewind 
tapes automatically—giving up 
to 15 hours of stereo music 


By Charles S. Tepfer 


from records. It matches or exceeds 
record-playing systems in every aspect of 
convenience and foolproof operation. It will: 

© Play up to 15 hours of stereo music 
without attention. Individual selections can 
be of any length (up to 45 minutes) and 
played in any sequence you choose. 

© Thread the tape and handle the reels 
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THREADING PLAYING OR RECORDING REWINDING 
How tapes are threaded, played, and rewound 


Cetera roller presses against the reel, — back-record heads, and the pinch roller presses 
ugha halkmoon notch, and rolls tape att canst, At the End of the re ten 
out a stiff, 1” evide tape leader through a slit. sion on the tape triggers the rewind le and 
The leader slides along a channel between cap- the tape is whisked back into the cartridge 
aan to Din ole ad onto the fake rea 
Sorin plonded flanges of leader an 
tape starts win ies ‘onto take-up nel 
baking pha pushes tage agaiost erase endl (i 


How tape cartridges are changed 
automatically 


Tape cartridges to be played are placed on a 
platform in a well at the rear of the machine. 
Up to 20 plastic cartridges, 3%” by 3%” by 8", 
n be stacked at one time. Press two piano-like 
keys and the system starts—tape is automat 
threaded, plays 45 minutes of stereo mu 

when the end of the tape is reached, automati- 
cally rewinds. Cartridge is rejected and a new 
one falls into playing position, Selection can be 
rejected at any time by pushing reject lever, or 
machine ean be set to repeat indefinit 


aye eoktredie well above shows a single car- 
tridge in playing position. Feedout roller is at 
top. projecting. into half-moon notch. 


automatically, Also, it is simpler to load 
than an automatic record chang 

© Shrug off careless handling. Simply 
g a dial fixes a jam, 

© Make live recordings as easily as it 
plays prerecorded tapes. You can make 
your own recordings from radio, TV, or 
records, 

‘That giant tape maker, Minnesota Min- 
ing and Mfg. Co. (3M), put up the millions 
to develop the recorder, and is producing 
it in its Revere plant. 

Many people, enchanted with the idea 
of a tape recorder, have bought them. But 
recorders have rarely been put to full use 
except by a few dedicated hobbyists. If 
there is ever to be a huge home market 
for magnetic tape, 3M reasoned, there 
would have to be a machine so easy to 
use that even women would like it. 

So about five years ago, they asked the 
man who developed the 33% LP record, 


Shaded cartridge is in playing position 
with subsequent ones on top. A reject is 
at left. (View is from rear.) 


When changing cartridges, fingers project 
to support stacks, while platforms tilt to 
slide cartridge under reject stack. 


Platforms rise to push cartridge above re- 
taining fingers on reject stack, release 
next cartridge, and lower it into position, 


Dr. Peter Goldmark of CBS Laboratories, 
to design a convenient tape system, The 
result, first shown at the Engi Show 
in New York City in March, 1960, an 
automatic tape changer. Talking about that 
model, one 3M executive admitted, “We 
would have had to put a list price of 
$2,000 on the system, since it would have 
been necessary to hand-produce each unit.” 
But Dr. Goldmark had come up with the 
answers to the problems that had made tape 
changers for the home impractical. What 
were these problems? Tape speed and 


noise. 
Tape speed. In conventional high-fidclity 


tape recorders, inches of music-magne- 
tized tape moves past the playback head 
per second. It takes some 1,500 feet of tape 
to produce 40 minutes of music, about the 
same as on an average LP record. A seven- 
inch reel of prerecorded tape contains 
about 1,000 feet for four-track stereo—the 
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Looking into a tape cartridge: Stiff plastic lead- 
er is coiled around inside the case but outside 
flanges of tape reel. Actual recording tape is nar- 
rower than leader—about 5/32". 


Panel on the back has plug-in provisions for 
most any mode of operation you might wan 
microphone recording, recording from radi 
output to external speakers or amplifiers. 


tape runs through first in one direction, 
and then the reels are reversed and the 
tape runs back, like 8mm movie film. This 
gives 2,000 feet of music. But packing 
1,000 feet of tape into a cartridge makes 
for a bulky package and an even bulkier 
machine to handle it. 

Goldmark’s solution was to reduce tape 
speed to 1% inches per second (i.p.s.). At 
this speed, 450 feet of tape would play for 
48 minutes, and that much one-mil-thick 
plastic tape can be wound on a three inch 
reel. The tape is narrower, too: 3 inch 
wide versus the conventional % inch. 

While some other recorders run at this 
speed, and some even half as slow, the fi- 
delity is poor. The slower the speed, the 
less tape passing by the gap in the record- 
ing head per second, leaving less room for 
the thousands of tape particle magnets 
needed for 10,000 cycles per second and 
higher. Goldmark solved this by decreasing 
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the size of the recording-head gap, making 
the magnets smaller. The gap between 
north and south poles is only 1% microns, 
or 60 millionths of an inch (1/50 the di- 
ameter of a human hair); other recorders 
have a gap of 2% to 6 microns. 

The noise problem. At slow speed, in- 
creased noise was a little harder to beat. 
The needlelike magnetic particles on the 
tape do not all line up in proper direction, 
and the strays cause noise. Experts long 
held that for high-quality tapes, 7% ip.s. 
was the slowest speed at which background 
noise could be held down. 

Goldmark called for, and 3M delivered, 

a new kind of tape with finer magnetic 
particles, and a better binder to hold them 
to the plastic backing for greater uniformity. 
This tape, called “270,” has a signal-to- 
noise ratio twice that of other tapes; even 
the weakest high-frequency sounds will not 
be blanketed by tape hiss. 
m. Developing the changer 
seemed something of an anticlimax after 
the initial problems of tape speed and 
noise were solved. Still, the mechanism is 
ingenious. Although the machine is touted 
as opposed to the reel-to-reel concept, it does 
in fact operate with two reels: One, the 
feed reel from which the tape unwinds, is 
in the cartridge; the other, the take-up 
reel, is permanently in the machine. As 
in the autor record changer, no timing 
mechanism is used: A system of tape-sens- 
ing elements and cams controls each step 
in the changing and playing cycle. 

The Revere automatic tape changer (to 
be available nationally by late summer) is 
an all-in-one unit with two amplifiers and 
two speakers. It’s a heavily portable 32 
pounds, about the same weight as a 16- 
inch TV, but not as bulky. A deck version 
(changer plus preamplifiers only) for ad- 
dition to stereo systems is promised. 

The machine handles as easily for re- 
cording as for playback. Merely connect 
the two mikes, or cables from the FM set, 
TV, or whatever, to sockets on the back. 
Then place a cartridge of “raw” tape in the 
well and press down the “record” key. 

If playback and recording sound easy, 
it’s because the machine does all the work. 
Tt must: 

Lower the cartridge into the playing 
ion. 

© Nudge the leader out of the cartridge 
and onto the take- 


SHIUP TALI wscisicsee 


The right way to use a wrench: Try this trick on your friends 


Readers ask us from time to time how come it’s important to 
turn an adjustable wrench toward the movable jaw rather than 
away from it. Here's a simple trick you can use to prove the 
answer to yourself and friends: Take a hexagonal pencil and 
grasp it between your thumb and forefinger, as at left. Your 
thumb represents the wrench’s movable jaw and your finger the 
fixed jaw. With your other hand, tum the pencil counterclock- 
wise—the same as turning the wrench clockwise. Note how the 
pencil rolls your thumb inward and is easy to hold. 

Now turn the pencil clockwise—the same as moving the wrench 
counterclockwise. Note how it rolls your thumb outward, twit 
ing out of your grasp. The same thing happens with a wrench 
turned ckward—the nut tends to twist out and puts the strain 
on the movable jaw, the weak sed, a wrench 
puts the strain on the fixed jaw. 


How good are dustless sanders? Here’s a surprise 


We got to wondering the other day just how much sanding 
dust the new dustless sanders really pick up. These are the 
things with littie bags that look like miniature vacuum cleaners, 

We borrowed a Sears Craftsman, one of s ‘atl on the market, 
and pnt it to work on soft pine with 120-grit paper. After 13 
minutes, we checked the bag to see if it had collected anything. 
What poured out is shown below at left—cnough to fill an cight- 
ounce measuring cup. Multiply this by several hours of sanding 
and you can see just how much dust doesn’t get into your shop. 

The secret is a high-speed blower on the motor shaft (below, 
right) that whirls up a strong sucking action inside a skirt sur- 
rounding the sanding pad, Some sanders have an outlet, instead 
of the blower, to which you attach a vacuum cleaner. 


New 2-Eyed Target Sharpens 


When you're on target, your 
scope cross hairs blot out the 
white cross, as above, leaving 
four white specks at the corners. 
So eg nega fo 
specks, you know you're perfect- 
¥y lined ‘up. If cross hairs tit, 
as below, they cdver up.one or 
more of the specks, and you 
know you're off target. Note 
how upper right-hand speck has 
completely disappeared. 


‘ANDER out to a shooting range 
= this summer and you're likely 
y Von to see a strange new target with 


Shiner jot one, but two, bull’s-eyes. It was de- 
vised by Jay Gallagher, a New England 
sportsman who got tired of shooting at a 
conventional single bullseye that you 
weren't supposed to hit anyway, 

The problem, a familiar one to sharp- 

shooters, goes like this: For hunting, your 

sights are adjusted for long range, say 300 

to 400 yards. When you switch to target 

= practice at, say, 100 yards, your shots are 
~ actually 3” to 4” above your line of aim to 


~“ 
~“ 


LINE OF AIM “\ BULLETS TRAJECTORY 


Why there are two bull’s-eyes: When your rifle 
is sighted in for long range, and you wish to 
check it at close range (for convenience), your 
shots hit high on a conventional target. On the 
new target, you aim at the lower bul . but 
your shots strike the upper bull's-eye if you've 
sighted and fired correctly. Surrounding grid 
of ¥" squares tells you how much you're of 
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Your Aim 


allow for their drop in trajectory. So you 
miss the bull’s-eye. 

Gallagher's two-eyed target is designed 
to give you something to aim at and also 
something to hit, to make rifle sighting 
easier and more accurate. You aim at a 
large 8” bull at the bottom, and your shots 
land in a smaller 4” bull at the top. A 
grid of %” squares helps you plot exactly 
Where your shots are falling. When they 
strike perfectly in the upper bull, you know 
you're correctly sighted. 

Gallagher also found that the cross hairs 
of his scope sight tended to get lost against 
the black background of conventional tar- 
gets. To overcome this, he made the center 
of his bulls a white cross. When your cross 
hairs are properly lined up, they fill the 
white cross, and you know you're on target. 

The cross in the lower bull is designed 
for scopes of three or four power. With 
higher-power scopes, the cross hairs fit 
too loosely inside it. In this case, you turn 
the target upside down and sight on the 
narrower cross in the small bull, using the 
big bull as your upper target. The two 
bulls are 4” apart—the proper distance when 
you're sighted 4” high. For other ranges, 
you can use the grid locations to deter- 
mine the correct height. 

The new target has been tested by the 
U. S. Ordnance Dept. and has been used 
by the Canadian Army to help sharpen up 
the aim of its snipers. Copies are available 
from Jay Gallagher, 23 Pleasant St., Keene, 
N. H. Price: $1 a dozen. 


Let It Fall ! 
Let It Fall ! 


whatever it is 


FLEX acts can sometimes get you 
into trouble, as Tom Sawyer learned 
so well long ago. Toss a coin into a man’s 
lap and he'll automatically knock his knees 
together to catch it. But try it on a woman, 
and she'll react in exactly the opposite way. 
Safety experts have discovered that in 
shop and factory there's one reflex action 
that can lead to trouble: the instinct to 
try to catch a falling object. 

A machinist sees a lathe chuck slide off 
the bench—and instinctively sticks his foot 
under it to break its fall. 

‘A worker on a TV production line puts 
down his soldering iron carclessly. It rolls 
to the edge of the bench and fills. He 
grabs, catching it by the 800-degree tip. 

‘An amateur photographer, handling a 
bottle in his darkroom with wet hands, 
catches it as it falls and shatters against 


[Continued on page 158] 


Little extras that beef up a car for towing save you big 


. It's a short life for many parts 

when an ordinary passenger car 

takes the stresses and _ strains 

HITCH imposed by hitch and gross 
—— anaee anrony weight of a big trailer. 


WEIGHT 


\ 


Special equi 


ent installed at factory when 
you buy a new car is the least expensive way to 
prepare for trailer towing. One maker siys it 
will cost you only $50 extra. Some_of the 
special equipment that various U.S. auto 
makers now offer is shown in the sket 


WIGH-CAPACITY 
‘COOLING SYSTEM 


WY-DUTY BATTERY 
ALTERNATOR 


POLICE.TYPE 
BRAKES 


Now: 

Cars Made 
to Order 
for Trailer 
money in wear and trouble Towin g 


The lowdown on those special 
options that help fit passenger 
vehicles to work-horse jobs 


By V. Lee Oertle 


Or a new car to tow a trailer you 

already own? You'll want to know, 
then, that Detroit now offers various op- 
tions that enable you to buy a car better 
fitted to the strenuous job of towing a ve- 
hicle weighing a ton or more. 

This is a real switch. Only a few years 
ago a leading automotive engineer, ques- 
tioned about trailer towing, snapped: “We 
build passenger cars—not tow cars.” 

A change in attitude began in late 1961 
when Ford and Pontiac announced factory- 
installed equipment for trailer towing. 
Since then, the list has grown to five major 
manufacturers representing 12 more makes: 
Mercury, Tempest, Oldsmobile, F-85, Plym- 
outh, Dodge, Valiant, Chrysler, Imperial, 


Pee to buy a vacation trailer? 


WITCH ATTACHED TO 
HEAVIER FRAME 


weawy.ouTY ‘OVERSIZE WHEELS 
REAR AXLE AND TIRES 
(HIGHER RATIO) Rambler, Ambassador, and American. 


Buick puts out a bulletin listing recommen- 
dations for overload springs. 
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Want to know more about 
towing options? 

If you'd like further information 
about trailer-towing options avail- 
able from Detroit, new-car dealers 
in your vicinity can probably help. 
Or you can write to: 

American Motors Corp., Detroit 
(for Rambler, Ambassador, Ameri- 
can). 

Chrysler Corps, 
Valiant, Plymouth, 
sler, Imperial). 

Ford Motor Co., Dearborn, Mich, 
(for Ford, Mercury). 

Oldsmobile Division, General 
Matos, Lansing, Mich. (for Olds, 
F-85) 

Pontiac Division, GM, Pontiac, 
Mich, (for Pontiac, Tempest). 


Detroit _(for 
Dodge, Chry- 


Today’s trailer buyer wants to haul maxi- 
mum loads up steep grades. That means 
converting his passenger car into a towing 
vehicle. There’s a great difference. 

As one Detroit engineer summed it up: 
“When a trailer is attached to the rear of 
a car, the car is changed from a load-carry- 
ing vehicle to a load-pulling vehicle. The 
demands of this type of operation are very 
different from those for which the car was 
designed. They present problems in spring 
and tire loading, braking, cooling, lighting, 
steering, and in operating economy. 

Towing toll. When you drop a rela- 
tively light 200 pounds of trailer-tongue 
weight on the rear bumper of a passenger 
car, annoying things happen. The rear end 
droops, headlights aim skyward, steering 
response gets sloppy. That 200 pounds is 
equal to 600 or 800 pounds in the back 
seat. 

Inertia must be counted in, too. When 
the car accelerates, the trailer wants to 
stand still. When the car and trailer are in 
motion and brakes are applied, the trailer 
wants to keep going. 

Without special towing equipment, the 
tow-car driver can expect some of the fol- 
lowing: 

@ Tires will wear 25 to 50 percent faster. 

© Springs and shock absorbers will suc- 
cumb early—perhaps in 5,000 miles of 
towing. 

e ‘The overworked electrical system will 
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shorten generator and battery life as much 
as 25 percent. 

© The engine will overheat frequently. 

What about the basic car? Experts seem 
to agree that a compact car isn’t ideal for 
towing. If you must use one, select the 
highest horsepower available. With the 
smallest cars, don’t plan to pull a trailer 
weighing more than two-thirds of the car 
weight. With standard-size cars, trailer 
weight should not exceed the gross weight 
of the car itself. If your car weighs 4,000 
pounds, the trailer limit is also 4,000, 

Special towing equipment isn’t expensive 
if you consider it in relation to possible 
savings through increased life of the com- 
ponents. You save most by ordering at the 
time you order the car. Ordering equip- 
ment piecemeal, later, tacks on a labor 
charge for exchanging each item, 

Pontiac has advertised that almost $400 
worth of special equipment can be ob- 
tained for less than $50 if it’s factory- 
installed. This situation is bound to spread. 

Here is a summary of the car makers’ 
recommendations and options: 

Heavy-duty frames. Pontiac and Olds- 
mobile offer extra-heavy frames for about 
$25, factory-installed. Such frames are 
standard on convertibles and wagons. The 
heavier frame allows a sturdier hitch. 

Car makers condemn the bumper hitch 
for towing. You should have a rugged steel 
hitch bolted to the side frame, not merely 
to one rear cross member. 

pecial load-leveling hitches (equalizer 
types) are available, and are recommended 
by most manufacturers. These distribute 
weight evenly on the trailer axle, and on 
the front and rear axles of the tow car. 

Engines. All manufacturers recommend 
higher-performance engines. Where a V-8 
is available, choose it over a six or four, 
Boiled down to essentials, the message from 
Detroit on engine power goes like this: A 
big engine loafing will last longer than a 
small engine straining—and it'll do a better 
job of towing. 

Transmissions. Almost without exception, 
auto makers recommend an automatic 
transmission for towing. Automatics shift 
at the right time, avoid engine lugging and 
overheating, and help the driver get over 
steep grades without fumbling with a clutch 
and gearshift. 

If you insist on a manual shift, select a 
heavy-duty clutch of larger diameter. Four- 
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For your car: A 


Homemade 
Travel 
Console 


HE man who built the original of this 
console calls it a trip organizer. 
And it does indeed work that way. His 
photographic and travel items are right 
where he or the front-seat passenger can 
reach them whenever desired—and not rid- 
ing loose around the car or packed away in 
the luggage compartment or a suitcase, 
William K, Northrup of Cleveland rec- 
ommends that you first make a cardboard 
mockup as he did in designing the original. 
That way you can fit it exactly to your car. 
Half-inch plywood will serve for the two 
separate assemblies, The rectangular box 
that rests on the drive-shaft hump has a 
drawer and a hinged-door compartment. 
The inverted hopper-shaped part above has 
a single door for access to several compart- 
ments. Bolts with wingnuts through the dash 
from the rear lock the console to the car. 


How you can tell one pry bar from another 


Too. runpose common ryricad 
‘1. CROWBAR Heavy-duty prying, lifting, wrecking, concrete breaking $6.50 
Z GOOSENEGR RIPPING BA TWechng poi, Rene wall pang $2.00 
3. RATL CLAW Driving under sunken ales and paling 3180 
NY Bat Cose-quarer prying. bol pd retole alignment 3175 
5. STRATGHT RIPPING BAR Ween rn, ml poling lan quarters 3175 
STRIPPING BAR emoving Tors fom poured concrete, pving, Ta. wrecRng 3450 
7-ELECTRTCUN'S CUTTING GHIGEL | — Shearing tones and rails in Heong. wedaing 35 
1. OFFRET RIPPING CHISEL Pevng ving nde nates, ¥tey pala 2265 
3. FLOOR AND CLAPBOARD GWISEL | — Removing clapboard, shearing rls, opening Gales PINE $230 
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~~, PRY BARS: 
~~) Lift 5 tons or pull a nail 


Gooseneck ing bar has a 
sharp-angled [chw that gives 
ua long swing for pullin 
lage nals Af removes a Ga 

ce completely in one stroke. 


By George Daniels 


HAT are the toughest tools in the store? They're 
the ones usually called wrecking bars. Their ranks 
include crowbars, ripping bars, stripping bars, 


ripping chisels, and a host of others in sizes and shapes to 
fit every job. They can pull nails a hammer can’t reach or 
budge—and often with half the handle pressure a hammer 
needs, 

Basically, they're leverage tools. They can pry up a five- 
ton machine for leveling, open a crate, free a stuck window, 
or wreck a house. In special railroad form, they enable one 
man to roll a fully loaded 40,000-pound freight car, Fire- 
men save lives with them, demolition crews level buildings 
with them, and burglars give them a bad name, 

Most of them are in the low-price range, with an average 
cost of around $3 for those shown here. You have to buy 
them according to the shape because their exact names often 
vary with the maker, the line of work, and the locality, 

The gooseneck ripping bar. This is sometimes called a 
pinch bar. With an angled blade at one end and a hooked 
claw at the other, it’s your handiest initial buy at around $2 
for a 36-incher. (You can buy one as short as 1’ for under 


$1.) 


CONTINUED 


Why you need different bars for different jobs 


Stripping bar has a shallower Straight ripping bar is short 
Tock tin eons hifOoae anal hay only sibs bends sock 
bling it to work close to 'verti- can work in close quarters. Its 
flat claw lets it pull nails that 


cal surfaces for lifting jobs. 


It gives a lift of almost 6’ a hammer couldn't reach. 


j GOOSENECK RIPPING BAR 
STRIPPING } 
BAR fi 
CLEARS Uy 
VERTICAL y 
‘SURFACES 


‘STRAIGHT 
RIPPING BAR 


Chisel-edged nail claw is sharp enough to let 
you drive it under a sunken nailhead that you 
couldn't reach with a regular hammer claw. 
Once nail is hooked, claw is rocked back 


‘The yard length gives you about double 
the nail-pulling power of a claw hammer 
for each pound of pressure at the handle 
end. It takes about 440 pounds to yank a 
10-penny nail from a fir beam. This means 
more than 100 pounds of muscle power 
with a claw hammer, but only 50 pounds 
with the bar. 

Spear the bar’s blade under the nailhead 
to dig a space to wedge in the claw. Use 
the same spear action to separate parts like 


Offset rippi 
steps. Flat claw is driven under a sunken head 
(left), and the slight bend gives you enough 
leverage to start the nail up. When the head is 
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chisel lets you 


against the curved neck, giving you a_built- 
in fulcrum, Unlike a hammer, the tool is free 
to swing all the way down flat for maximum 
pull because there's no head to get in the way. 


studs and planking when you take down an 
unwanted shed or porch. Then insert the 
gooseneck claw and rock it back to complete 
the job. That's the method used by the 
wrecking pros. 

If the gooseneck must rock on a fini 
surface, as in prying a sill from a polished 
floor, slide a scrap of ¥” plywood under it 
to take the dent. For heavy lifting, your 
greatest power comes from the opposite 


[Continued on pag 


exposed, you hook it in the slot above the claw 
for maximum leverage (center). For final pull, 

yu switch to the claw in the offset end (picture 
at right) to give you a long swing. 


Good Ideas 
All Over 
the Lot 


By Samm Sinclair Baker 


le yardstick helps you space plants 
ly. Paint narrow rings around handle 
6” apart, and mark the 1’ and 2’ spaces. 


v P< oe 


Kn 


Sen ho Z 
Keep grass from creeping up Plastic bag over four stakes To protect seedlings from hot 


to a tree trunk or a shrub by makes a “hothouse” to pro- sun, place shingles on south side, 
embedding a hoop around it. tect young plants from cold. slanted toward the plants. 


Set a strong stake at the corner of a garden bed Old _garden hose makes excellent padding for 


to protect the plants from being roughed up or _ the top of spade to save shoes, Cut hose to size, 
crushed by a pulled garden hose. slit, and fit. Use also as pail handle on wire bale. 


How to 


Poison Bugs 
...Dut NOT 
Yourself 


A few simple rules will keep you 
safe when you apply insecticides 
to shrubs, trees, or lawn 


By Jorma Hyypia 


HAI ER your opinion of Si 

W lent Spring, Rachel Carson's 
controversial book about insect 

killers, you'll get no argument at all about 
one obvious result—users of insecticides 
having searching second thoughts this sea- 
son about bug poisons. The big question 
they're asking: Can you use pesticides 
safely? The answer: Yes—but you must 
work with care 
Chances are, you've worried more about 
the effectiveness of the chemicals you use 
to control bugs and plant diseases than 


about what they might do to you. Actually, 
you can kill bugs and control diseases—with- 
out endangering yourself, your family, or 


your neighbors. Here’s how 

@ Read the label on the package. 

© Keep chemicals off your skin. This 
applies to both liquids and powders. If 
you get any on you, wash it off at once. 
Wear protective clothing. 

© Cover bird baths, dog dishes, and fish 
pools. 

© Keep out of drifting spray. Avoid 
CONTINUED 
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The rule of first importance: 


HEAD 
COVERING 


SLACKS 
(WOT SHORTS) 


‘SHOES 
‘AND SOCKS 


Put on protective clothing before you begin 
applying either spray or dust, Re 

pesticides are absorbed through t 
sketch above shows a safe outfit. In 
fined area, a respirator is also advisable, 


a 


What's the story the labels tell? 


NONTOXIC TO HUMANS, 


When you find the above phrase on a 
package ecticide, you'll know that 
you are working with ‘a fairly safe pesti- 


cide. But it sti 


ays to be careful 


CAUTION 


Low order of toxicity is indicated by the 
word caviion in the wording of a label 
But it’s still best to take no chances. M 


facturers of insecticides are subject to 
federal regulations that establish the de- 
gree of toxicity for a product. Label word- 
ing is usually mildest permitted by law. 


WIND DIRECTION 


7 WIND-ORIFT 


a 


x. 


Always work so the wind blows away from you. for a fan pattern and work so you move into the 
That way you'll avoid having an invisible mist wind as you go back and forth. Keep children 
of spray drift back into your face. Unless the and pets out from under shrubs and trees for 
day is calm, you should spray a tree from only a few hours after you have sprayed to avoid any 
one side. For spraying a lawn, adjust the nozzle — chance of the liquid dripping on them, 


Shown in color here are the key words to look for 


Beware! If 
sure tha af e potent s 
poison’ than ‘one’ that carries Warning 


e 
Follow directions exactly. 


you find the word 
k 


Leave it alone—if a la- 
bel bears the old-time 
poison symbol shown at 
the left. That's probably 
the best advice for most 
home owners—although 
such insecticides can, of 
course, be used safely 
by pros who have the 


proper know-how and 
POISON the right equipment. 
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For safety, keep your equipment in good shape 


we 
ALLEAKY DUSTER 
1S DANGEROUS: 


PC FINE CONICAL 
‘SPRAY PATTERN 


Adjust sprayer nozzle for a fine conical pat 


tem and work close. 
and keeps it off other plants. Uptumed 
puts spray effectively. on the und 
leaves. When it's time 


for refilling, 


breathing insecticide dust as you apply it. 
© Keep children and pets away while 

you're spraying or dusting. Never leave 

om where kids can oh it. 

@ Use the correct strength of the in- 

cide indicated for controlling the spe- 

pests you're after. 

© Pour leftover spray into a gravel drive 

soil. 


or ove 
© Store chemicals in original container— 
with the label intact. Never place pesti- 
cides or fungicides in cabinets with food 
packages 
© Destroy empty containers at once. 


Wash out glass and metal containers before 
putting them in the trash can, 

®@ Wash your face and hands before 
smoking or g- Avoid smoking while 
spraying. 

What you can learn from labels. First 
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This conserves insecticide — if 
pazle 
rside of 
invert 


remaining pressure 
ou use compressed-air type. Otherwise, 
opening the cap may shower the insecticide 
nto your face. Sketch at right shows how a 
leaky duster may wrap you in @ poisonous fog. 


sprayer (inset) to relie 


of all, you'll find instructions for applying 
the chemical to get the desired results. You'll 
also find an indication of the hazards. 

Safest of all are products labeled Non- 
Toxic To HUMANS. Clear as this appears, 
it’s foolish to use even these relatively 
safe chemicals with complete abandon—as 
many do. 

Why? Because the term “nontoxic” really 
means that laboratory tests indicate that 
the insecticide has a low level of toxicity to 
rats. But a man is not a rat, and you must 
take on faith the premise that chemicals 
only slightly toxic to rats are likewise only 
mildly toxic to humans. Remember, too, 
that these laboratory tests generally con- 
cern acute toxicity; testing of long-term 
chronic toxicity—the long-term built-up ef- 
fect—is still very much in the scientific 
never-never land, and little is said about it. 


The word caution on a label also im- 
plies a low order of toxicity and relatively 
little hazard. 

But when you find a warntnc on the la- 
bel, you are handling a far more poisonous 
material, Follow all label directions ex- 
actly. Do not, for example, mix the insecti- 
cide in greater strengths than directed. 

If the container says potson and bears 
a skull and crossbones, don’t buy it. You 
don’t need anything that ris 

What ingredients? The ingredients list 
on the label can reveal—to a degree—the 
relative toxicities of various chemicals. The 
numbers in the accompanying table refer to 
the amount of each poison required to kill 
half the rats in a laboratory test. Note that 
the larger the number, the less toxic the 
chemical. 

Such chemicals as TEPP, sodium sele- 
nate, and parathion are so toxic you should 
avoid them completely. 

You should consider the relative amounts 
of active ingredients used in various formu- 
lations, too, But comparisons aren't always 
simple. Two competing products with the 
same amounts of identical active ingredi- 
ents may differ markedly in insecticidal 
activity. Why? Because the inert portion of 
one formulation may contain additional 
chemicals that increase its killing power. 

Commonly used additives include surface- 
active agents to aid wetting and pene- 
tration of leaf surfaces and _ insects, 
emulsifiers to facilitate dispersion of the 
concentrate in water, and synergists—chemi- 
cals that are not poisonous to insects, but 
that enhance the killing power of the active 
ingredients. 

What will it kill? Check each label. Is 
the product suitable to your problem? It 
is foolish to spread poisons around that 
serve no purpose. Look for a product with 
the least-toxic chemicals that will do the 
job. 

Never use insecticides in greater con- 
centrations, or more often, than recom- 
mended. And don’t, under any circum- 
stances, use garden poisons inside the 
house. 

The importance of clothes: Good ex- 
amples of indifference to pesticide hazards 
can be found in photographs issued by 
pesticide associations, government agencies, 
and others who should know better. Bath- 
ing suits and shorts may be comfortable, 
but they are not proper attire when spray- 
ing or dusting poisons. Shoes, socks, slacks, 


The table below shows comparative tox- 
icities of various insecticides, established in 
laboratory tests on rats. Figures represent 
the milligrams of chemical Re, kilogram of 
animal wage needed to kill 50 percent of 
the rats, most potent killers are at top. 


TEPP (most toxic 


cede selenate ; 
arathion 1, 
How Methyl parathion 17 
a Endrin 
toxic Toxaphene 50 
he Aldris 
is the Dicken, 2 
iz ; tal 
insecticide Lindane 7 25 
1, lotenone 13! 
ae = 
using? Chlordane 450 
Sevin 600 
Kelthane 650 
Allethrin 680 
Ryania 200 
Malathion 1/400 
Pyrethrum 1,500°° 
TDE (DDD) 2,500 
Methoxychlor 6,000 
Perthane 8,000 


*Acute oral toxicity to man 
**Tested on guinea pigs. 


a hat, and a long-sleeved shirt should be 
worn. And don’t forget rubber gloves—a 
sprayer may drip insecticide. 

Remember that it is virtually impossible 
to spray for an hour or two without getting 
some spray or dust on your clothes. So 
wash your garden outfit frequently, 

If you must work in confined areas (in 
a greenhouse or among high, thickly planted 
bushes) consider using a respirator. In- 
haling insecticides can be as dangerous as 
swallowing them. 

Sprays or dust? There are good and bad 
features about both sprays and dusts. Dusts 
have two shortcomings: They cost more 
than sprays (but equipment costs are usual- 
ly less); and they are wasteful and unsafe 
on windy days. On the other hand, dusts 
are ready to use, eliminate the hazards of 

[Continued on page 162] 
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PS PROJECTS 


HOW TO BUILD A 


Battery- 
Powered 
Lawn 
Mower 


4 ] Last word in grass-cutting 

\ convenience, this cordless 
J 5 a 

electric mower is plugged 

\. 2S <= _ in only when you store it 


By Waldo T. Boyd 


With the battery fully charged, you can easily mow the average lawn without stopping 


HO rorutar science sun 


deafened by the noise of gasoline 

lawn mowers but are unwilling 
to trip over trailing electric cords, 
here's a project that'll solve your 
headaches. I freed myself of these 
nuisances for about $30 by building a 
battery-powered electric lawn mower 
on an old rotary-mower chassis, 

Such a home-grown bargain is made 
possible by the current availability of 
excellent DC motors on the surplus 
market. 

Many alternatives will work equal- 
ly well, so plan your project careful- 
ly before ordering all the parts. Don’t 
box yourself in by ordering all the 
parts at once before you know whether 
they will work together. Best bet is 
to get your motor first. Since it is 
impossible to give specific details 
about all variations, it would be wise 
to line up a local expert. 

Motor modification. Surplus “prop- 
pitch” motors are ideal. They are 
series-wound and require no field-coil 
modification, Further, they have 
standard %” keyway shaft with a }” 
by-20 right-hand thread. Most other 
surplus motors are shunt- and com- 
pound-wound, and may require modi- 
fication of the field as shown in the 
diagram at right. A motor rated at 
24 volts—as most surplus motors are— 
will work quite well with a 12-volt 

CONTINUED 


I: YOU choke at the fumes and are 


The battery is recharged overnight by plugging the built-in charger into a standard AC outlet. 


mM 


PARTS LIST the terminals at the motor base py touch- 

approx. ing connecting wires quickly to the term- 

#TEM DESCRIPTION cost inals of your battery. Mark the terminals 
Motor that cause the motor to turn in a clockwise 


direction, the shaft pointing away from you. 

To increase the speed—if rated at 24 
volts, a motor will run at half speed with 12 
volts—simply add resistance in series with 
the shunt field, as shown. One to 10 ohms, 
at 10 watts, is usually sufficient. If the 


ment-part motor” for 
tured battery mowers 


‘minimum, 12 volts. 
New: At least 20 ampere-hour 


Junk. motor runs “backwards,” (counterclock- 
i wise) reverse the connections of either 
‘ere HOM mi the brushes or the field—not both. 

a meee The hub previously removed is used to 


os28 


mount the mower blade. Fill the hollow 


initeh portion of the toothed hub with epoxy resin, 
are Lathe-turn about X” of metal from the 
[Continued on page 164) 


Surplus: 10-ohm, 10-weatt, approx. 25¢ up 

New: Allied Radio 29M457 956 

Allied Radio No, 52E581 socket 70¢ 
resistor 


|. S2EITS 25¢ 
jandard SAG, Vy to 1 amp 556 


‘SHUNT FIELD (MANY TURNS, SMALL WIRE) 
, * ‘TOBATTERY 


battery provided it is rated about twice 
the horsepower of the equivalent 12-volt 
motor. 

Remove the braking mechanism from the 
motor if this has not already been done by 
the surplus house, and retain the toothed 
hub, key, and shaft nut. Permanently short 
each of the two pairs of brake-solenoid 
terminals with heavy copper wire. Test 


REVERSE CONNECTIONS AT @ TO REVERSE ROTATION 


What you need to know about choosing parts 


COMMENTS 


With care in purchase, surplus batteries will give good-as-new service and 
may be up to 50% cheaper. Usual ble as cells—six required for 12 
volts, at a minimum of 20 ampere-hour rating. 


‘Available in both 12- and 24-volt ratings. Either will work on 12 volts, but 
the former will perform better. 


ALTERNATIVES 
Purchase new or surplus 


1. Buy @ surplus prop-it 

|" motor, ina! windingmodt- 
Fieatin ‘required 

plus _24-vol, 


resistor in series if motor 


Modity field by inserting slow. Buy mower’ 


motor fne-torthree’mp, mater, oF | blade with hole to match motor shat: Convert generator to motor st 
Be’ generator described intext. 
3. Buy “replacement” motor | Expensive, but will make the job easy, and performance will be tops. 
{tom abatterz mower man- 
acter | 
1. Transformer secondary | Small trickle chargers can be purchased new and mounted on the mower, 
Trine must be"12.6" volts of | Gut power cord {pigtail and aftach male socket such as" Allied Radio 
‘CHARGER: more 52H721; matching female plug to be attached to length of cord with stand- 
fd male plug on other end for wall socket. 
1. Buy 12volt autohor re- | Will work, But solenoid may burn out; if this Rappens, rewind with wi 
fay at-auto junk yard. | Uhree'to six sizes smaller than original 
2, Buy 12-volt- auto-starter | Rewind solenoid with smaller wire, as above. 
‘RELAY bead 


Rewind solenoid with wire three sizes larger than original. Be sure con- 
tacts will carry 10 to 20 amps continuously. 


Modify as described in text. 


3. Buy surplus 24-volt relay 


4, Obtain 12-volt auto regu- 
A lator from gars 
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NE of the easiest and cheapest ways to 

add outdoor living space is to build 

a wood deck onto your house. You get a 

readily accessible area at floor level—with 

your house wall contributing most of the 
support. 

The deck shown here requires only two 
columns if the span between them is kept 
within 12’. For longer spans, additional col- 
umns can be used. The height of the col- 
umns can be adjusted to allow for sloping 
ground or to support the deck at the second- 
story level, as here. For a ground-level deck, 
it's best to rest the girder directly on the 
conerete piers. 

The two-by-eight floor planks should be 
no longer than 8’, except for the two that 
extend out to support one bench. The inner 
ends rest on two-by-four cleats nailed to 
the house. These can be fastened on right 
over the siding; but use 20-penny spikes and 
be sure they go into solid wood (studs, 
joists, or the sill plate). The uprights that 
support the bench seat slope back 15 de- 
grees for a comfortable sitting angle. 

The piers should be set out from the 
house a distance equal to two-thirds of the 
deck’s width, or 5’4” for an 8’-wide deck. 
Use a 1:3:4 mix of cement, sand, and aggre- 
gate for the concrete. Place a’ waterproof 
membrane over the tops of the piers before 
bolting on the columns. The girder is tem- 


For more 
outdoor living space 


this summer Add 3 


porarily toenailed to the columns and then 
bolted with T-plates. 

The deck shown here is one of 12 home 
projects described in a booklet that you can 
obtain free from the Wood Information 
Center, National Lumber Manufacturers As- 
sociation, 1619 Massachusetts Ave., N.W., 
Washington 6, D.C. 


M3 


Stemming 
the 

Tide 

with 

Turf 


HEN Sam Showell 

built his waterfront 
cabins on Indian River 
Bay, Del., the beach was 
ragged and eroding. To- 
day, following a plan 
worked out by plant ex- 
pert Marshall Augustine of 
the U. S, Soil Conservation 
Service station in Belts- 
ville, Md., it’s a grassy turf. 
aring the debris, 
Showell shaped 
3:1 slope and spre 
soil, Two lines of salt- 
meadow cordgrass were 
planted at the high-tide 
ine to form a tight cover 
for the sandy soil. To 
slow down way four 
lines of American beach- 
grass came next—it grows 
two feet tall. 

Showell sprigged the 
next 10 feet (critical area) 
with Midland Bermuda for 
a tight sod. He seeded 
Kentucky 31 tall fescue— 
a grass that resists heavy 
traffic—on the top 35 feet. 
Jute, a fiber mesh, pro- 
tected beach from erosion 
until grass provided cover. 
Maintenance: Add lime, 
fertilizer, and cut the grass. 


Oe 5 3B ee 
Poles laid on bank build up sand at foot of protected bea 


oa 


Jute protects critical beach areas while new grass takes root. 


High-water line, indicated by Showell, shows grass holds its own, 
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346U BOLTNUT, 
AND WASHER: 
PILE FLUSH 


< CLAMPS 


HOW TO MAKE A 


Ski Boom for Teaching Small Fry 


HIS training boom can save a lot of 
frustration at both ends of a ski-tow 
rope. A secure grip gives the learner a 
chance to concentrate on keeping his feet 
lined up. The coach in the boat is in a bet- 
ter position to observe and correct errors. 
The boom is a 10’ length of 1%” thin- 
wall conduit. For the mounting pad, a piece 
of tough hardwood is best. Countersink the 
nuts on the U bolt to prevent denting the 
transom. C clamps are good for holding 
the mounting pad to the boat. They permit 
adjusting the angle of the boom to the 
height of the student. 
To give a beginner the “feel” of the skis, 


the boom itself makes a good tow pole. 
Using rope and pulley, however, gives the 
student a chance to stabilize the skis, trans- 
fer to the tow-rope grip, and gradually 
drop back from the side of the boat to the 
normal skiing position as you ease out rope. 

A word of warning: While using the 
boom, even a small child exerts consider- 
able leverage when the boat is dead in the 
water. Be sure your boat is heavy and wide 
enough to take it without capsizing. Give 
yourself plenty of open water to try the 
boom, so there's no danger of the skier 
hitting a pier, a docked boat, or other ob- 
struction.—E. F. Lindsley. 


Jim Roe Tests 


All the / 


MerCruisers 


TAMPA roe 
o* 


. 

. or & ; 
By Jim Roe / Two-part test began with check- 
Z out of every MerCruiser model 
peda re, Iw out of every MecCrulser rpodel 


center. In second part, we trail- 
ered an 18-foot open runabout to 
Fort Myers, then took to water 
across Florida to Atlantic and 
down to Palm Beach. 


LAKE OKEECHOBEE 


CALOOSAHATCHEE 
RIVER AND CANAL 


Newest unit is MerCruiser IMT (316 hp. 
and designed to use up to 450). It brings 
stern-drive principle to boats up to 40 feet. 
Photo shows inboard-outboard installation. 
All water-intake and engine-exhaust open: 
ings are in drive itself, with only one hole 
in the boat, high on the transom. 


'VE just completed a long session of 
at Carl Kiekhaefer's fabulo tightly 


e X test center in central Flor 
I tested MerCruiser's s 
packages in com 


horsepower to 


ations ran’ 


a. stupendous 
speeds sometimes over 60 m.p.h. 

From Lake X, I took a MerCruiser-pow- 
cred 18-foot open boat and 1 
oust—Gulf to Atlantic—acr Florida 
Jown the Intercoastal to Palm Beach 

By the time I slid past President Ken 
nedy’s Honey Fitz at 
inside the Palm Be let, Td decided 
that the MerCruisers had abundantly dem. 
ibility to put new pep in 


strated. their 
almost any boat, These happy 
inboard engines and outboard drives have 
often added 20 percent more 
hull than that delivered bs 
1 sh 


speed to a 
conventional in. 
ping, through-the 
bottom propeller installa Gors.,Jn:Sect, stern 
drives have been their 
ability to get a boat from here to there in a 
hurry that they've even begun to dominate 
some big-time boat races. E 2 


so consistent in 


i BOATIN 


MerCruiser IT (above), unlike the T and U1, 
exhausts through  trar und ha p-type 
water pickup, This 310-hp, unit drives a 20-foot 
Vega very effectively, I found in my 

test runs, A MerCruiser IIL installed in a 
foot Bertram (below) gives that heavy boat 
all the pickup and maneuverability of a small 
runabout, with ample power in reserve 


Power tilt brings stern-drive unit up and out 
of the water. Dual shock absorbers protect the 
drive unit from impact; one of them also acts 
as a hydraulic jack to operate the power tilt 


and more of them show up at the starting 
line—and early at the finish line-in such 
rugged going as the Miami-Nassau race and 
the Nine-Hour Marathon. 

They're also showing up in increasing 


Shoving ali three throttles to the wall, Carl 
Kiekhaefer, head of company that makes Me 
Cruisers, drives experimental boat which is un- 
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Bold engineering and rough-house testing at Lak 


stern driv 
push 31-foot Bertram hull at over 60 mp.h. 


Button control lets you tilt the drive unit up 
or down without Jeaving your scat. It’s a 
handy feature for beaching or shallow-water 
maneuvering, and gives the driver full control, 


numbers in the transoms of boats bought by 
shrewd pleasure boatmen coast to coast. 
MerCruisers have been among the lead: 
ers in this astonishingly rapid swing to 
stemn-drive power plants. They come in the 


world’s highest-horsepowered 
big engines, totaling 950 hp., 


eX 


™J 


produce handy features, clean design, long use-life 


ng wheel is a geared indicator 

rudder-position indicator—if you 

r. It tells direction in which boat 
avering. 


largest range of models and are built for the 
highest horsepower of any of the type. 
here are seven MerCruiser power pack- 
ages, for horsepower ranging from 110 to 
450 and for either gasoline or diesel power. 
The magnificent new U1. The MerCrnise 
III has now moved the stern-drive prin- 
ciple into the realm of practicality for hulls 
of 30 to 40 feet. It can swing propellers 
up to 22” in diameter 
Even before this big brother arrived, 
MerCrnisers early this year were being fac- 
tory-installed in the hulls of more than 130 
boatbuilders: in small boats and big boats; 
wood, metal, and fiberglass boats; in deep-\ 
hulls, flat-planing hulls, special designs, and 
houseboats. So widespread is their applic 
on that, once you decide you want some- 
thing larger than a canoe, chances are you'll 
find a just-right MerCruiser to move it. 
Why the big shift from through-the-hull 
shafts? What are the advantages (and dis- 
advantages) of stern drives? That was what 
1 came to find ov 
The Lake X testing center covers some 
12,000 acres and completely surrounds the 
lake. Thus there's complete privacy. 
Kiekhaefer Corporation's president, Carl 
Kiekhaefer, showed me around. From the 
range of boats tested, the instruments used, 
and the rugged test procedures, it was ob- 
vious that these power plants and stern 
drives are among the most-tested pieces of 
machinery on the American market. 
Six-mile test course. The face of the lake 
is marked with large white buoys. Test 
boats travel this 6-mile marked course— 


nce engine does all the work, control 
sily. Duals handle twin motors. 


Fuel flow meter on test boat gives fuel_con- 
sumption in pounds per unit of time. Rates 
varied with horsepower, but showed all models 
give inboard economy, outboard versatility. 


wide open—24 hours a day, 5% days a week, 
They come into the dock area only for fuel 
and to change drivers at the end of a shift. 
(Once, as a special test of take-it-ability, 
two boats were operated continuously for 
50,000 miles each.) 

Tower operators atop Lake X’s private 
guest house monitor the speeding boats and 
signal the drivers when to come in for fuel 
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Coast-to-coast across Florida, the scenery changes, but 


to. assist 


es of underwater n 
spee 


‘or new drivers. A sei 
crophones picks up si 
ing boats and autor 
datz on continuous 

Heading out. Begin 
MerCruiser—the 110-in an 18-foot Scottie 
Craft, I headed out around the test course. 
then into the center of the lake for accelera- 
tion and maneuverability tests. I followed 
this with the MerCruiser 140 in a 20-foot 
Powercat, the 190 in an 18-foot Alim, the 
225 in a 20-foot Alim endurance boat, the 
310-hp. MerCruiser II in a 20-foot Vega, 
and the new 310-hp. MerCruiser III in a 
25-foot Bertram. 

After making speed and test runs, I took 
a fast ride in the famous “52” boat with 
marathon driver Johnny Bakos. Johnny 
drove a twin of this 25-foot Bertram—pow- 
ered by two 225-hp, MerCruiser II units 
=to first place in last 
race, and second place in this year's race, 
on April (He was beaten by Odell 
Lewis in another MerCruiser.) 

Once you've decided in which direction 
you want to aim it, this boat will better 60 
miles an hour, with a feeling of complete 
balance and control. 

Then came a big treat. At the outfitting 
dock was a 31-foot Bertram hull. It’s 
decked over on the bow but has no super- 
structure or decking—or even floorboards— 


orders, 
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> po 
s then started, 
foot fiberglass 


alt of the ec station, Neatly mounted 
aft in her hull was a swarm of power 
plants: three sof 300-plus hp. cou 
pled to three MerCruiser IT drive vunits- 


more than 950 horsepower! 

All three engines were fired up and, with 
Carl Kiekhaefer the three single-lever 
controls, we headed out. The boat went 
up onto plane like a lady and made short 
work of giving us a close-up view of the 
other end of the lake. With the Bertram’s 
deep-V hull, Carl could swing her hard 
over even at high speed—as he did re- 
peatedly. It was the ultimate ride. 

I searched hard for deficiencies—bugs— 
in all the boats. I didn’t find any. Each 
boat controlled easily, responded quickly. 

The good points were easy to find. I 
summarized them that evening as my wife 
and I flew to the salt-water equivalent of 
Lake X, the testing station at Siesta Key 
(Sarasota). My MerCruiser talent list 
looked like thi 

@ First, that 20-percent speed increase 
for the same horsepower. Quite a bonus. 

© Outboard trailability for engines of 
over 100 hp. The MerCruiser stern-drive 
unit simply tilts up out of the way for trail- 
ing, launching, recovering. 

© Better steering control. Some inboards 
don’t start to do what you want them to 
till long after you've spun the wheel. And 


the muscular 190-hp. stern drive never misses a beat 


Waiting at Ortona Lock—one of three on Gulf- 
to-Atlantic run. Locks open only certain hours; 
cross-Florida trip has to be carefully scheduled 
to avoid long delays, even overnight waits. 


they're often hard to maneuver in slow- 
speed channel and dock-approach situa- 
tions, The MerCruiser gives you all the 
power-rudder action of an outboard, be- 
cause the whole drive unit rotates, It has 
power backing, too. 

@ Elimination of several through-the-hull 
fittings and the frequent trouble they give. 
There's no shaft log to keep packed, no 
through-the-hull water intake to keep tight- 
ened and unplugged. 

© All the breaks if you go aground. Pull 
this blooper with a normal inboard and 
you face propeller damage, bent shafts, 
bent rudders, torn hulls—and the interesting 
question of how to free the boat. With the 
MerCruiser, you just raise the drive unit 
and float free. If the propeller is damaged, 
there it is right up in the sunshine where 
you can take it off and install a new one 
without a haul-out or even wet feet. This 
is handy for corrosion-proof mooring, too. 

@ Optional engine location. With the 
MerCruiser II you can take your pick. The 
engine can go aft near the transom or, by 
using a different length drive shaft, can be 
located forward. 

@ Economical installation. Instead of 
carefully aligning a tricky, sloping drive 
shaft, and installing several through-the- 
hull fittings, all a boatbuilder need do is 
provide one single-hole transom mounting. 


Looking for rough water—my wife found some 
on Lake Okeechobee. She handled wheel fre- 
quently in rivers and the lake, found the 190- 
hp. unit as easy to handle as a small outboard. 


Three-point mounting makes exact align- 
ment easy to achieve. 

@ Greater safety from impact damage. 
Shock absorbers allow the MerCruiser to 
hit debris—even an opinionated log—with- 
out breakage. It simply kicks up and over, 
then drops down and goes back to work. 

That's an impressive list of handy talents. 

The other side of the coin. What are the 
disadvantages? 1 found mighty few. One 
shows up if the boat is allowed to become 
unbalanced. If the high-horsepower engine 
is far back at the stern, and the gas tanks 
well to the rear, too, the bow is apt to go 
higher than you'd like as the boat moves 
onto plane. Once on plane, of course, it 
comes back down to proper level. Solution: 
Match the power to the hull, install the 
tanks forward, or use a longer shaft and 
move the engines forward. 

For the Gulf-to-Atlantic run I selected 
the 190-horse MerCruiser II in an Alim 18- 
foot fiberglass hull of deep-V design. 

Leaving from Sarasota, I made use ot 
one big advantage: that portability. With 
winds of up to 60 and 75 m.p.h, reported, 
I decided the open Gulf run was not for us. 
Putting the boat on a trailer, we hitched up 
and made the gusty highway trip to Fort 
Myers. That's the advantage of a trailable 
boat: When open water is not a wise 

[Continued on page 160} 
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Now-a Jet Drive 
for Your 
Outboard 


Nothing extends below the bottom of a boat's hull, as you can 


in this installation of a jet-c 


oard, The boat's transom must be built up to reach 


version unit on a Johnson out- 


height. 


‘The outlet of the jet is slightly above planing waterline. 


An add-on unit you can install yourself will let you go 


By Clinton R. Hull 


HY should you want to drive 
your boat with a jet? With the 
conversions available for switch- 

ing many outboards to jet drive, I wanted 

to find out. Now I »was about to get some 
dramatic demonstrations on why a lot of 
outboarders will soon be spouting water, 
instead of spinning props. 

Our boat headed full-tilt for white water, 
and I held my breath. The riffle ahead was 
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so shallow, I was sure no power boat could 
make it. I'd watched children wading in it 
that morning. At no place was it over 4” 
deep. Seconds later we had made it—with- 
out so much as bruising a pebble. 

This was my first experience with an out- 
board motor using jet propulsion. We were 
aboard a 16’ Rogue River boat run by Glen 
Wooldridge, the famed white-water river- 
man, An ordinary-looking 35-hp. Johnson 
on the transom hummed its song of power, 
and we surged ahead as though towed by 


an invisible airplane. There was no pre- 
planing squat of the stern, or sharp up- 
thrust of the bow when the throttle was first 
opened. Very little noise came from the 
motor—which exhausts into the jet—and 
practically no vibration. 

The story behind it all. What lay be- 
hind the startling behavior of this boat was 
the propulsion unit-that Johnson outboard 
looked ordinary only from topside. In place 
of the conventional lower unit—gearbox and 
prop—was a new jet pump made by Out- 


skimming along in any water deep enough to float your boat 


board Jets, San Carlos, They make 
units to replace the gearbox and prop on 
nearly all American-made outboards of 25 
to 50 hp. and will soon have them for all 
motors from 15 to 80 hp. 

I went to Grants Pass, Ore., to check 
first hand on whether outboard jets were 
good on the water as they sounded on 
paper. There are few places in the country 
better supplied with the kind of white-water 
conditions for which jet drives are uniquely 
suited, And it would be hard to find experts 
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PUMP 
SCROLL 


INTAKE 
GRILLE 


better qualified to judge their worth than 
the verteran boatmen, like Glen, who ply 
the Rogue River, 

As we cleared that riffle and skimmed 
the surface of a long pool above it, Glen 
chuckled at my obvious astonishment. 
“Hang on,” he warned, as he hauled the 
tiller hard over. “That was just a warmup.” 

Full blast. The boat banked hard in a 
sharp U-turn with the motor at full blast. 
We leveled out on a downriver run and 
scooted over the riffle again as though we 
were on skis, 

We zipped over turbulent, boulder-stud- 
ded rapids farther down, banked through 
another U-turn, and climbed the rapids 
again with no appreciable loss of speed. Up 
in the long pool again, Glen released the 
tiller. The boat stayed right on course. 
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wrxeo FLOW 
IMPELLER 


large-volume, high-velocity 
stream of water projected to 
rear, Cuplike 


ite moves to 
cover nozzle and direct stream 
forward to give reverse thrust. 


Jet drive is easily mounted on 
your motor, using the existing 
motor fastenings. Job _ takes 
about an hour. Motor is free to 
tilt in normal manner. Steerinj 


and. reverse are accomplishe 
with conventional controls. 
Drive operates above water. 


“Want to try it?” he asked. I nodded and 
grasped the tiller expecting the usual torque 
effect. There was none. Wherever I moved 
the arm, it remained stationary. Nor was 
there any resistance in a hard turn. 

A week later Glen drove the same boat, 
with a 35-hp. Evinrude, up the Rogue 
River Canyon, leading one of his 18-footers 

twin 25-hp. jet-equipped Johnsons and 
four passengers. They went up the fabulous 
Canyon from the sea to Grants Pass with- 
out mishap. 

These add-on jets use a single-stage, 
mixed-flow-type impeller. They're made of 
stainless-steel and aluminum castings 
throughout, and corrosion-resistant coat- 
ings and baked enamel cover the surfaces. 

Since wide clearances are allowed inside 

[Continued on page 158] 


PHOTOGRAPHICALLY 
SPEAKING systema 


Good news for 35mm half-frame users: mounting service 
You ¢ 


n now have your half-frame color transparencies returned in 
rdboard mounts. Ansco offers the service at time of proc- 
essing—at an extra charge. The service charge for a 20-exposure 135 


roll (40 half-frame transparencies) is $1, and includes slide dating and 
sequence numbering up to 40 slides before repeating numbers, 


Two new—and faster—color films 


If you're partial to Kodacolor or Ektachrome, you'll be interested 
in two new film emulsions—Kodacolor-X and Ektachrome-X. Both 
films are rated at 64 ASA—twice as fast as the old ones. The in- 
creased spe s you a chance to take pictures under conditions 
that previously were difficult or impossible. Also, with the new films, 
blue fashbulbs and electronic flash are more effective at greater dis- 
tances. The films are slightly sharper, too. 

Ektachrom replaces regular Ektachrome. You'll find the colors 
new daylight color-slide film, 

a color-negative film, replaces Kodacolor only in the 
‘an get prints or transparencies from it. 


135 size. You 


Eight-lens camera catches sequence-action pictures 


Talk about unusual cameras, the new Graph-Check sequence cam- 
‘1 built around the Polaroid 4”-by-5” film holder has eight separate 
winking at you, All the photographer does is aim and shoot. 
Operating in automatic sequence, the shutter clicks off eight expo- 
sures at 1/1,000 second. It makes possible photographic analysis of 
high-speed motion within seconds after an event. 

It's an effective training aid for all outdoor sports. Probably not a 
camera you and I would buy to improve our golf game—the price tag 
reads $395-it's an interesting one to tell your club pro 
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PS PHOTOGRAPHY 


What’s 
New 

at the 
Camera 
Shows 


By Bob Hering 


E RY spring the photographic deal- 
ers and manufacturers get together 
to look over the new photo equip- 
ment. This year the big shows were the 
Photokina in West Germany, the Master 
Photo Dealers and Finishers show in A\ 
tic City, and the International Photo F; 
in the New York Coliseum 

Looking over the new crop of equipment 
left me impressed by the interesting new 
trends and the direction in which photog- 
raphy seems headed. Here's the run-down: 

@ Film cartridges and self-threading 
movie cameras are simplifying loading. 

© Still cameras continue the big swing 
to automatic controls. 

@ Half-frame 35mm cameras are bidding 
for increased popularity. 

© Electric-powered photo equipment is 
coming up strong. 

@ Built-in supersensitive CdS photo eyes 
are rapidly replacing the less-sensitive se- 
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Tenium cells in both still and movie cameras. 

®@ Book-size 8mm automatic movie cam- 
eras are starting to dominate the moderate- 
price field. 

With all the power controls and automa- 
tion built into cameras these days, picture 
taking gets easier and easier. If you hesitate 
to shoot pictures because you don’t want 
to bother with the mechanical side, get 
acquainted with the new way: drop in a 
film cartridge, aim, and shoot. 

Preloaded cartridges. Getting a mighty 
push this year, they include both the un- 
exposed and take-up rolls in a single light- 
tight unit. You get the convenience of 8mm 
magazine loads with the economy of roll 
film. You can preload cartridges with roll 
film in subdued light, carry them with you, 
and drop them in as needed. To change 
sides, you flip the cartridge and re-insert. 
Or you can switch to a different film once 
you complete a side, The cartridges elimi- 
nate rethreading in the middle of a roll and 
the possibility of light flare. Pressure plates 
keep the film flat for maximum sharpne: 

Eastman Kodak introduced their first 
cartridge movie camera last fall. It had a 
fixed-focus lens and motor-driven film ad- 
vance. Now they're marketing a second 
cartridge-load camera—the Electric 8 with 
zoom | (photo 3), which sells for about 
$150. 

Bell & Howell displayed a new autoload 
cartridge camera in their Optronic Eye line. 
The sides of the cartridges are numbered, 
and a window in the camera door shows 
the number of the side last exposed. For 
the zoom lens, there's through-the-lens re- 
flex viewing. The zoom position is indi 
cated in the viewfinder. Price of the camer 
about $250. 

The 126 Kodapak cartridges used in 


s typical of the new half- 
frame 35mm cameras introduced this year. 


World’s largest photographie show, the interna- 
tional Photokina, is held every two or three years 
in Cologne, West Germany, and spreads over 
nine halls such the one shown at right. 


Kodak’s new line of Instamatic still cameras are 
unique. They're throw-aw plastic units—the 
processor breaks them open 

Similar in convenience to the cartridges are 
self-loading cameras such as the DeJur EF-40 
8mm, which automatically power-loads film onto 
the take-up spool. You drop a roll into place, 
close the door, and you're ready to shoot. The 
Carena Zoomex uses a self-loading system, too. 

Half-frame cameras. As new controls have 
been added, 35mm cameras have taken on 
bulk. This brought a new trend: using the same 
size film but shooting half-frame (or single- 
frame, as it's also called) 35mm_pictures—72 
pictures on a 36-exposure roll. It reduces the 
overall size while still retaining the advantages 
of 35mm film. Yashica is showing two new half- 
frame cameras, its Yashica 72 Mimy (photo 1) 
and 72E, both with a low price tag of about 
The Mimy automatically sets exposure. 

Agfa also showed two half-frame pocket cam- 
eras (18-by-24mm negatives). The Parat I uses 
scale or symbol focusing, with shutter speed 
and lens opening visible in windows. Their other 
half-frame camera, Agfa Paramat, has automatic 
aperture control; it disconnects for flash and 
time exposures. 

Canon has the new half-frame 35mm Demi 
camera with a programed shutter (1/30 to 
1/250) and a diaphragm coupled to a built-in 
exposure meter 

A new 16mm subminiature, the Rollei 16, 
made its bow (photo 2). This one is 1” by 1%” 
by 44”, fully automatic, and is programed for 
the best combination of aperture and exposure 
speed (1/30 to 1/500). The lens is an £/2.8 
Zeiss Tessar, When available, the camera will be 
tagged at about $150, 


CONTINUED 


2. Rollei 16 subminiature (left) is new € 
3. Kodak Electric 8 Zoom is cartridy 


rman entry 


ded. 


127 


‘Ansco Cadet II outfit. 


ai 


7. Durst Newporter enlarger. 
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WHAT'S NEW AT THE PHOTO SHOWS 


The shift to automated cameras, which has been going 
strong for some time, continues at a fast clip. The Canonet 
2.8 35mm (photo 9) is typical. It automatically selects the 
coupled aperture and shutter speeds. The price with case and 
flash unit is about $100. For flash exposures, you line up the 
estimated camera-subject distance with an arrow on the 
aperture ring. You can also shift quickly to manual control. 
These features are fast becoming a standard in the industry. 

One hit at the Photokina was the Japanese Canon 35mm 
Auto-Focus camera. Its automatic focusing system represents 
a major breakthrough in automatic controls. The camera 
also sets aperture and shutter speed by itself, and winds 
the film after each exposure, too. It won't go to market 
until the fall of 1964. 

Among medium-price, semiautomatic cameras is the new 
Anscoset II, listing at $85. The lens opening and shutter 
speed are set by moving a single ring. You also turn the 
ring to make automatic flash-bulb settings. 

Another new semiautomatic is the compact Zeiss Contessa 
LKE (photo 8) with the reliable Tessar lens. Its photo- 
electric meter couples to a matching-needle scale. A single 
movement sets the correct combination. You can have one 
of these for $109. 

Ansco showed a new easy-to-handle travel kit (photo 6). 
It's the Cadet Il camera in a luggage-type carrying case. At 
$14 it makes an excellent inexpensive gift for a teen-ager. 

The new Rollei Mutar tele and wide-angle lens systems 
are front lens attachments developed jointly by Rollei and 
Zeiss. They are quality optical systems that change the basic 
focal lengths by a factor of 1.5 or 0.7 for moderate tele and 
wide-angle effects. The viewing and taking lenses bayonet 
as a unit onto the camera lens. 

Latest addition to the Yashica 120-size twin-lens reflex 
cameras is the Yashica E (photo 5). It uses a fixed 1/60 
speed with automatic exposure control. The electric eye 
automatically compensates for a filter when it’s in place. 
Cost: about $55. 

Battery power. Manufacturers keep finding more uses for 
those tiny, long-life batteries. This year may be a record 
one in the general shift from manual controls to battery- 
powered controls. It’s now standard to power movie cam- 
eras with motorized film advances. 

Along with battery power, remote-control outlets are ap- 
pearing on most movie cameras. You can now operate the 
film advance and power-zoom lens without getting near the 
camera. The setup is particularly useful for nature and trick 
photography. 

The popularity of the supersensitive cadmium sulfide 
(CdS) cell has increased rapidly, especially for movie cam- 
eras. It may soon replace the less-sensitive selenium cells, 
except on the budget-priced models. But unlike the selenium 
cell, the CdS cell needs batteries to supply power to move the 
exposure needle. It acts as a variable resistor, changing 
with the amount of light falling on it. 

We've had CdS cells for some time, but their use was con- 


fined to large, separate meters. Now they're on several 
moderately priced movie and still cameras. Look for this 
to become standard by next year. 

In movie cameras, the trend to compact designs continues. 
While 35mm still cameras are bulging with new automatic 
controls, movie cameras keep getting more compact. Several 
are about the size of a book. Designs are smoother and 
trimmer than the ones you're used to seeing. 

Typical of the compacts is the Revere 98—about the size 
of a 1¥"-thick paperback book. It’s run by an electric motor, 
and a CdS electric eye automatically adjusts the aperture. 
The camera lists at $115. A reflex viewfinder lets you see the 
scene as it will appear on the film. 

Bell and Howell's new compact is the Canon Cine Cano- 
net 8 (photo 4) with a zoom lens, CdS automatic expos 
control, single-lens-reflex viewfinder, remote-control socket, 
battery-drive film advance, and a $150 price tag. 

For about $50, you can get the compact Vernon 8, billed 
as the box camera of the movie field. Look what it 
electric-motor drive, coupled exposure meter for a 
exposures, a fast £/1.8 fixed-focus lens, and a built-in pistol 
grip. It even has a remote-control outlet. 

The new movie projectors. Auto-loading and -threading 
are coming along strong. The new Keystone K-980ZV (about 
$125) threads the film automatically through the entire 
projection system and loads it onto the take-up reel without 
a hand touching it. The projector includes a zoom lens, an- 
other convenient feature that’s showing up regularly. 

Many of the new projectors have streamlined, compact 
bodies housed in cases that are part of the body itself, mak- 
ing them easy to carry and store. 

‘A new high in automation and convenience is reached by 
the current crop of slide projectors. Generally operation i: 
semiautomatic, But many give you a choice: semi or fully 
automatic or manual. Remote-control units are now common 
over a wide price range. 

Sawyer’s Rotomatic (photo 11) offers four different slide- 
handling methods. The Rototray holds 100 slides and adapts 
to all Sawyer 500 projectors. Besides the circular tray, the 
Rotomatie can use: k loader that handles 40 slides 
without a tray e TDC-type tray, or a tray 
with top access, The Rotomatic is $129.50. 

‘Airequipt showed a convenient new slide-handling system 
(photo 10) for moving slides from a storage unit to the 
projector. The Autostack loads up to 72 slides at a time 
Picking up the slides from their compact case—which holds 
up to 650-the handler drops them into a magazineless 
projector. The complete kit sells for about § 

Something for the darkroom caught my eye, too. The new 
Durst Newporter 35mm enlarger-copy camera (photo 7). 
The enlarger sets up in seconds and folds into a minimum 
space. It supplies a need for the man who wants an enlarger 
but can’t have a permanent darkroom. Stored in its fitted 
styrofoam container, it measures 15” by 15” by 6%”. You 
can make 10”-by-15” prints on the baseboard. By reversing 
the front condenser-mirror housing and adding a 35mm 
copying cassette, the enlarger becomes a reflex copy camera. 
Price without lens: $54.95. an 


w 


8. Zeiss Contessa. 


9. Canon Canonet 2.8. 


11. Sawyer Rotomatic. 
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Now! Tentwstiowding cameras 


New KODAK INSTAMATIC 


You just snap the Kopapak Film Cartridge 
into the camera. No threading! The cam- 
era’s loaded instantly! You're ready to 
shoot —faster than you can read about it. 


New Konak Instamatic Cameras take care 
of practically everything automatically. All 
you do is shoot. Get sharp, bright prints in 
color or black-and-white, or color slides. 


There are four KODAK INSTAMATIC Cameras. 
‘Their features range up to automatic elec- 
tric-eye exposure control, automatic film 


No 
s. Outfits film, 


bul 
set 
batteries — 


‘sa 
Tess than $18.” 
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advance, and fast lens-shutter combinations. 
Model 400, shown at right, gives you au- 
tomatic electric-eye exposure control and 
power-drive film advance. It lets you fire off 
10 shots without lowering the camera from 
your eye. The electric eye not only sets the 
lens, but also signals in the viewfinder when 
to use the built-in flash. The Instamatic 
400 Camera is all brain, yet weighs only 15 
ounces, is just 4 inches wide! INsTAMATIC 
400 Outfit with bulbs, batteries, film—less 
than $53. At your Kodak dealer’s now! 


KODAK INSTAMATIC 300 Outfit. 
Instant-loading camera with 
automatic lec ey ayy, ulltin 


Outfit 
teres, ‘himiess than $45- 


KODAK INSTAMATIC 700 
. 1/3 ‘automatic di 


sure i 


in flash, speeds to 
7280. available soon, 


Enjoy Walt Disney's “Wonderful World of Color’ Sunday evenings, NBC-TV 


that load like a gun! 


Cameras - 


... with new 
KODAPAK Film 
Cartridges 


Shoot color slides or snapshots in color or black-and-white 


cuRoME-X Film for color slides; Kopacouor-X 
Film for color prints. (All are fast films, to let 
you shoot in less light. See your Kodak dealer 
for details.) 


New ready-loaded Koparak Film Cartridges 
are designed specifically for use with the 
Kopak INSTAMATiIC Cameras. They drop in in- 
stantly—no threading, no mistakes. You can 
even put them into the camera in bright sun. 
Choose cartridges of KopaK VERICHROME Pan 
Film for black-and-white shots. Choose car- 
tridges of KopACHROME-X or Kopak ExKTAa- 


Pricés subject to change without notice. 


EASTMAN KODAK COMPANY 
Rochester 4, N.Y. 
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Anchors 
for Radial-Saw 
Work 


ANSION fasteners set into a radial-saw 
ble will hold auxiliary tables, fences, 
and similar accessories for special and produc- 
tion cuts. Located near the work center, they 
eliminate table-edge clamping and prevent 
springing of the support under the saw. 

To install fasteners, counterbore the table 
to sink them; then bore holes to fit the shanks, 
Drive them in, turn down the screw as far as 
possible, and fold the split shanks under the 
table to lock in the nuts. Remove screws when 
not in use and keep them handy, taped to the 
top of the track arm. 

You'll find innumerable uses for these an- 
chors. I've used a shim strip clamped to the 
table to support a cabinet-door rail for end- 
grooving. With a similar setup, you can use 
‘EScoaneon (Ridtaaete) ere _ a standard blade instead of dado saws for 
table wherever needed. Counterbore the table ™aking half-lap joints. Shoulders are cut be- 
to sink the fasteners below the surface so fore or after cheek ripping. 
they can’t interfere with other operations. Mitering strips at acute angles beyond the 
swing of the arm is easy with an auxiliary 
table or shim strip that has a fence at its rear 
edge. Pivot it on a screw and hold it in posi- 
tion with a block clamped to the table behind 
the forward end.—E. M. Love, Palmdale, Calif. 


SHIM staip 
SETUP FOR CUTTING HALF-LAP, 


Fence 


For end-grooving, work rests on a shim  stri 
screwed to anchor. Height permits motor shake 
woe clear table toy = saw moves. se of plywood 


nailed to end of strip is depth stop. 
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New 75 hp Sea-Horse —— a 


Electramatic motor 


2-year-warrant; 


On your mark. Get set. 
Go Electramatic! 


Most responsive outboard ever built! Now with a 2-year warranty! 


At dockside: crisp, clean, sleek ... the look of power. At throttle: taut, eager, whip-quick ... 75 horses you can stampede or stop 
with one hand. A seagoing V-4. Rugged. Responsive! Electramatically responsive... with a revolutionary new electric clutch. One 
lever for forward or reverse. Works automaticaly, instantly. More? An alternator-generator, 20 amps. A super silencing system. 
Plus stay-new styling. And deep-root dependability. All wrapped in the industry's first and finest two-year warranty policy. Com- 


ite. Part: 1d labor. Your Johi deal the Yell 
plete, Parts and labor. Your Johnson dealer is in the Yellow scmmiaant. (Wlasualeistiemsiorttiag 


Pages. '63 Sea-Horse motors: 75, 40, 28, 18, 10, 5% and 3 hp fl B outboarding's firs truly automatic 
models. Free catalog. Johnson Motors, 1365 Pershing Road, | J ansmission, Unique directional 
Waukegan, Illinois, Division of Outboard Marine Corporation. throttle (no extra charge) controls 


sure, docking easy. Available at 75 


| both gas and gears. Makes driving 
and 40 hp. 


JOHNSON First in Dependability | 


Look for this signa of GOOD 


FAMOUS BRANDS 
used by 
SERVICE-REPAIR SHOPS iy 
which display 


THE N-A-P-A SIGN 
OF GOOD SERVICE DETROIT us 


\S 


BK issn 


for ar, Shop ond Home 


; ts 
MARTIN SENOUR [per 
Aman eee ECHL Secs, ~Modac Sis: 
Ports for Ford, Rodial Boll Bearings 
BALK AMP Siratoest FRederat “rartis” — MONMOUTH .t22hs 
Belden wisn: 


177177 a ICROLES TAME 
‘Power Steerin 


w 7 
| SERVICE 


—a), 


Superior Service with 
Quality Parts and Supplies 


Yes...Look For This Sign 
to keep your car in top condition al- 
ways and everywhere. It’s the sign of 
Superior Service with Quality Parts, 
displayed by good service-repair shops 
all over America. These service shops 
are backed by the technical facilities 
and supply network of the la 
pendent parts distributing o1 
in the world—NAPA. 46 strate 
located Warehouses and over 


gest inde- | 


parts to your service-re} 
quality parts made by famous 
manufacturers whose brands are fea- 
tured below. For your car...for your 
truck...for your peace of mind... for 
your purse...Look For The NAPA 
Sign of Good Service! N-A-P-A, 29 
East Madison Street, Chicago, Illinois. 


Inonaine mis gly ible, ea Fey 
earen Hose, Washers, Solvents Gosoline or Diesel 


Timing Guat 
Soundmaster vive: MrcnoTesr ‘wnt 


Sprockets 


TROMSON weno, Nlew Briletin 22%: Soundmaster ‘u'r 


ce Ports & Broke Fluid 


UNITED Ssdomeiec cables 


8 Cosings 


VISALL, tre WEATHERHEAD. Gein. 


Revolving Emergency Lights 


iversel Joints ond Repoir Kits 


doires §—- YICTOR 2282 | Spicer mriscon cari 
PACKINGS Monmouth Clutch Plates 


BIG TRUCK 


PARALLEL-RAIL FRAME 


FORD PICKUP 


EEE TT 


PARALLEL-RAIL FRAME 


Built like the big ones from the 
frame up...and from the frame down ! 


‘63 FORD PICKUPS 


= rs 


a ee © 


be 


Comfort-Conditioned Custom Cab puts 5 inches of foam cushion beneath 
you... 27 pounds of insulation around you for a softer, quieter ride! 


BUILT LIKE THE BIG ONES FOR BIG-TRUCK DURABILITY! 


{-Beam Front Axle 
maintains front-end sta- 
bility on roughest roads. 


‘Straddle-Mounted Pinion 
hasbearingson bothsides 
Front wheels track truer 


. tires last much longer. 
‘Tests prove it! 


gear in positive ali 
ment, increase gear life. 
Big-truck design! 


Don't be misled by the smart looks—or by 
the smooth ride. Under the solid comfort of 
new Ford pickups lies solid truck! 
Wherever toughness counts, Ford pickups 
give you the durable design of big trucks. 
‘This means extra freedom from breakdowns 
and repairs. It means a truck that holds up 
on your job—and holds costs down! Look 
into and under a ’63 at your Ford Dealer's! 


fot vats wn Fern cus ED wor conn 


Jig Centers Holes 
in Round Stock 


RILLING precise holes in round stock is easy 

with this centering jig. It’s a pointed, spring- 
loaded rod that chucks in a drill press in place of a 
bit. You punch-mark the work and lower the rod 
until its point just touches the punch mark. A V- 
notched collar is then slid down the rod onto the 
work, If the work is off center, the notch won't fit 
over it (drawings at right), and you move the work 
until the notch clicks into place. Now, with the 
work centered, you clamp it and replace the rod 
with a drill bit. $4.95 from Ethical Enterprises, 
988 U.S. Highway 202, Somerville, N. J. 


Drill holder puts bits at your fingertips 
7 Drill bit 
ways withi 
reach with this rotat- 
ing holder for a drill 
press. It clamps to 
any 2%” column and 
holds 118 bits. It can 
also be mounted on a 
wall or bench. $9 from 
Cardona Co., 6867 
Farmdale Ave., North 
Hollywood, 


- 

Plastic tool hangers grip in any position 

These Masonite tool hangers snap into perforated 
board and hold snugly in any position. They're 
made of resilient Delrin plastic, which provides a 
strong wedging action to lock them in. You can 
mount them sideways, even upside down, to create 
a variety of tool-holding arrangements. 


what’s new 


TOOLS = 


Sit 


OFF 
CENTER 


One-hand wrench adjusts itself 
Just slide the collar along this 
wrench with your thumb and the 
jaws automatically adjust to any 
nut size up to X”. The lower jaw 
is movable and is shaped like a 
wedge. When a nut is gripped, 
the jaw jams tightly inside the 
collar. To loosen, slide collar back. 
$2.98 from Empire Mdsg. Co., 140 
Marbledale Rd., Tuckahoe, N. Y. 
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NEW 221—2,650 ft./sec. 


New epoxy coating 
waterproofs shower walls 


HERE'S a new moneysaving finish for 

bathroom walls that get sprayed or 
splashed with water. It goes by the fancy 
name of lyzed epoxy coating, but it 
goes on like paint. When it hardens, you'll 
be willing to bet your neighbor he couldn't 
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-30 LUGER—1,220 ft./sec. 


Fitted with a telescopic sight, Remington's new 

han a con- 
ventional pistol. Rugyed rifle-type bolt action 
is needed to withstand tremendous firing pres- 
sures that build up in the receive 


XP-100 looks more like a short rifle t 


-32 S&W LONG—780 ft./sec. 


tell it from a porcelain surface. It acts like 
one, too. It will make plaster or plaster- 
board walls absolutely impervious to water. 
Your wife can scrub it just as she does 
ceramic tile. Colors? About a dozen to date, 
with additional tints possible when white 
or black is blended. 

Here's how it works: When you buy a 
quart, you get a half-filled quart can of 
color base and a pint can of activating 


World’s 
Long-range accuracy and a H a nd ul it 
high-powered shell make the 


new XP-100 a deadly shot 


|AKE a high-powered rifle, shorten tridges and even outdoes many rifle cart- 
| the barrel a bit, replace the shoulder __ ridges. 


stock with a pistol grip, and you Everything about the gun is designed for 
have the hottest handgun ever made. De- maximum accuracy, simplicity, and rugged- 
signated the XP-100, it's Remington's an- ness, with few frills. You load and fire one 
swer to the growing popularity of small shot at a time. You work a heavy bolt that 
handguns in varmint hunting and target is almost exactly like a conventional rifle 
shooting at unbelievably long ranges. bolt. The sights, also like a rifle’s, are ad- 
While 25 yards is a good range for most justable for both windage and elevation. 
pistol shooting, the new XP-100 can zero For superaccuracy, you can even add a 
in on targets up to 300 yards away (that’s _ telescopic sight. 
three football fields laid end to end). The Overall length is a whopping 16%”, but 
secret is an unusually long barrel-10%’— is nicely balanced by the long overhang at 
combined with a brand-new souped-up _ the rear of the grip. Despite its massive ap- 
cartridge made especially for the gun. The pearance, the gun weighs only 3% pounds. 
cartridge, called the Remington 221 Fire One reason is a lightweight stock of molded 
Ball, is nearly 2” long and packs a muzzle Zytel nylon. Unlike wood, it can’t warp or 
velocity of 2,650 feet a second—more than shrink and is designed to keep the barrel 
30 miles a minute. This is two to three perfectly aligned. Price of the P-100 will 
times faster than conventional pistol car- be $99.95. 


at far left way outfires any standard pistol cartridge. All cartridges are shown actual size. 


.45 COLT—855 ft./sec. 


-38 SPECIAL—855 ft./sec. -44 MAGNUM—1,470 ft./sec. 


resin, Thirty minutes before you paint, thinner made for the coating. Since pot life 
mix the contents in a 1:1 ratio. Stir with a _ of the coating after it’s mixed is 18 hours, 
wood stick. When the 30 minutes is up, don't mix more than you can use at one 
flow the coating on with a brush (natural time. Your wall should be tacky dry in two 
bristles only) or a roller. Don’t brush it hours, thoroughly cured in 24. 

out or you'll get streaks. You can spray it This is a tough finish when it’s dry, but 
on, too. But the sprayer gets pretty gooped _ it needs to be babied some while you apply 
up, so unless it’s a huge job, better stick it. The wall must be clean and dry, bone- 


to the brush or roller. dry. It needn’t be a new wall. But if you're 


To clean your brush, use the special [Continued on page 188] 
: = 139 


Small magnets make good fasteners for 
many auto accessories. Sew several into the 
rk-colored cloth and apply it 
to your dashboard top to prevent glare. Or 
cement two magnets to the back of a sun- 
glasses case. This keeps the glasses on the 


To ease replacing the rubber cap over the 
brake-fluid-filling opening (on cars where 
the master cylinder is topped up through a 
hole in the floor), try this: Lubricate the 
cover with brake fluid. Floor fillers exist 
in many older cars and a few new ones. 
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dashboard, where they're handy. Cutting 
flap makes it easier to remove the 
An envelope taped to the glove- 

holds credit-card receipts and 
trading stamps neatly; a magnet cemented 
to the flap keeps the envelope closed. 


A permanently mounted toolbox under the 
hood keeps small tools, tire gauge, spare 
fuses, and dipstick rag handy. Use a two- 
quart metal container, cutting one side 
away and rolling under the sharp edges. 
Paint it and mount with existing bolts. 


CONTINUED 


The overwhelming majority of men 
who design, build or race 

engines use Champion spark plugs. 
Why settle for less in your car? 


New Champions can give your car 26% more power...instantly! = 
On the average, that's what you can get with new Champions 
if you haven't changed spark plugs in 10,000 miles or more! 


tT] 


More Hints from 
the Model Garage 


Store snow tires out of the way in a wooden 
rack, like the one above, Mak 


ake a 60”-long 
frame with ve by from two-by- 
twos 4 ” board. 


The storage 
serves the rea 


round, since it holds your 
lard tires in the wintertime, 


‘When repairing a tire casing with a boots 
install a second boot of the same 
rectly opposite the first. This helps hi 
the wheel. The cost of the extra boot is 
well worth while, since vibration and wheel 
tramp at speed are eliminated. 
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try one reader prevented overheating by 
running a hose from the windshield-washer 
pump to a copper tube over the radiator. 
m a two-gallon can squirts from 
ed in the tube, providing cooling. 


cur HOSE 


Z i CUT OFF END 


A cracked end on a vacuum hose doesn’t 
necessa mean replacement of the en- 
tire hose, Cut the hose in half under the 
hood and insert a piece of copper tubing 
for added length. Snip off the worn end 
and replace the hose on the fitting, 


middleweight champion of the world ...., ::. 5... 


winning Buick Special is better than ever in ’63! One glance is almost enough proof: The trim new Special 
makes every other convertible look over-dressed. A few rounds about town cinches it. America’s only V-6 
nimbly dances through traffic, gives you big-muscled action on very little regular gas. (There’s a gas-thrifty 
aluminum V-8 Special, too!). Power transmission is smooth and fast. 6000-mile lubed front suspension, new 
“Delcotron” generator, rugged aluminized muffler are all included in the happy surprise low price. And room? 
Enough for 6 heavyweights, with gloves on . . . Special is happy medium-size! Get happy . . . go Special! 


 V-6: Engine weight from 140-179 Ibs. less than Carburetion: 
this lightness means greater gas savings. Crank- 
shaft is shorters more rigid, yields smoother operation. 90° engine 
configuration means greater eny nger engine life. 
Performance: Torque output is similar to that of a V-8. Perform- spaced in each bank, for better breathing and excellent scavenging 
ance characteristics markedly superior to competing in-line sixes. of exhaust gases. 


ALSO NEW FROM BUICK MOTOR DIVISION: BUICK LESABRE/WILDCAT/SKYLARK/ELECTRA 225/RIVIERA 


rel carburetor works one barrel fi 
‘This results in more evenly balanced f 
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The two brothers 
walked over to the car 
Gus was working on, 
It carried District of 
Columbia plates. 


Gus Tracks 
Down a 
Foreign Agent 


By Martin Bunn 


1953 Oldsmobile sedan into Gus Wilson’s Model Gar- 
age. Steam was pouring from the overflow pipe. As 
x got out and looked ruefully at the 


A HISS louder than its engine heralded the entrance of a 


Gus went over, the dri 
cloud of vapor. 

“Couldn't happen at a worse time,” he said. “Have to be in 
Springfield tonight.” 

“When did this begin?” asked Gus. 

“Just about noot aid the driver, a broad-shouldered man 
in a business suit. id to stop four times to cool it off. 
Boils again after 15 minutes. One gas-station mechanic found 
a collapsed hose, so he replaced both of them. Another put on 
ure cap.” 
the thermostat,” said Gus. “If it’s okay, I'll flush 
oe system. There's a restaurant across the street if you want 
a bite.” 

“Good. I missed lunch on account of this trouble. Name's 
Darby, by the way.” 

Taking a briefcase from the car, Darby walked out. Gus 
used a drop light to look for leaks ‘around the hoses, radiator 
core, and water pump, but found no sign of any. With a rag, he 
turned the radiator cap to its first detent, let the pressure 
subside, and then removed the cap, No water was visible. 

Loosening its housing bolts, Gus found the thermostat open. 
But it might have opened late—at too high a temperature—and 
it was of the old bellows type. From the stockroom Gus got 
one of the new pellet type. He was retightening the bolts when 
a horn sounded. 


In rolled a hardtop—a 1957 Mercury. The exhaust of its 
ne was an authoritative bark. Stan Hicks, Gus’s young 
t. hurried over. There were two men in the car, talking 
iskly in a foreign language. Both were under 30, and had 
dark hair and complexions. The driver finally turned to Stan, 

“Excuse us, please. We have far to go and the car does not 
run well, so we are a little excited. My brother thinks we 
waste time searching for the trouble.” 

“Engine sounds good. What's wron, 

“But it must be the engine. At fast speed, like 60, it goes 
rough as if missing. But when we go slower, we find nothing 
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is wrong. We see your sign, so we stop.” 

“A high-speed miss?” said Stan. “I'l 
check the points and spark plugs.” 

“But both are already new.” 

“The plug gaps could be too big,” ex- 
plained Stan. 

Both men got out. The driver stared 
hard at Gus as Stan put the car on the 
lift, While Stan checked the plugs—which 
proved okay—the two brothers walked aver 
to the Olds Gus was working on. It car- 
ried District of Columbia plates. 

Letting the Mere down, Stan checked 
the ignition points. They 
were like new, and the 
p was correct. As he 
was hooking up the tim- 
ing light, Stan saw one 
of the men—the passen- 
wer—walk out and head 
for the restaurant across 
the street, 


Gus drove off in the 
Olds. He'd filled the 
checked — the 
, fan belt, and 
radiator core. There'd 
been no sign of mud on 
the back of the core. 
‘The headlights were free 


Where'd it come from? 


their werd. Plags, points, condenser, and 
timing are all okay. When I wanted to 
check valve settings, he said that’s been 
done. Fucl pump, ditto. Everything checks 
fine—" 

“What are you getting at, Stan?” 

‘Gus, there's nothing wrong with that 
car. They're talking Spanish~and have 
Florida plates. The fellow who came in 
just ahead of them has Washington plates. 
I think he’s a government man and these 
two are tailing him, One went right into 
the restaurant after him, Those two could 
be forei 

“My customer's driv- 
ing a pretty old car for 
a government man,” said 
Gus. 

‘Maybe so he won't 
be noticed. I think we 
ought to get him back 
on the road ahead of 
these other fellows.” 

“I'm trying,” grunted 
Gus. “Trouble is, some- 
thing is wrong with his 
bus.” 

“Okay,” muttered Stan 
darkly. “But remember 
T warned you.” 

Gus returned to the 


of insect debris, so he s ¥ its 
was reasonably sure the age and the heavy scale 
front of the radiator it might have in its cool- 
was, too. ing system, he decided 

He'd driven only a in the forests. for firewood. {chemical flashing was in 
dozen blocks when the 3 However, they could gather 2 order. Adding compound 
water temperature be- {these branches that hung low 2 and enough water to 
gan to rise—and failed to $ [yppedolf “by hook or by crook” bring up the level, he 


level off. Gus headed 
back to the shop; when 
he drove in, the water 
was near boiling. The 
Mercury's dark-eyed driver watched his re- 
turn with somber interest. 

jay, Gus,” called Stan from the stock- 
room, “will you look at this timing light? 
I'm not sure it works.’ 

Mystified, Gus entered the partitioned 
enclosure. Stan shut the door. 

“Gus,” he whispered, “those two are up 
to something funny. That one—the dri 
—hasn't taken his eyes off the Olds you're 
working on. And that’s not all.” 

“It’s not even much,” replied Gus. 

ah? They say their engine runs 
rough—but only around 60. I can’t test- 
drive it that fast near here. So it’s only 
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~the pruning hook or t! 
herd’s crook of the time 


drove the car outdoors 
to let it idle. 


shep- 


A throaty rumble was 
coming from the exhaust of the Mercury 
when Gus joined Stan. But as he walked 
car, he noticed that the hot-red 
ame from the right tailpipe of the 
dual exhaust. 

Stan shut off the engine and turned to 
Gus. “I rechecked timing and point setting. 
All okay. Looks like the heat-contrel valve 
was frozen once—there’s a stain like pene- 
trating oil around it. But it works now.” 

Gus nodded. “ car, Stan.” 

Under the car, Gus found the twin muf- 
flers and resonators apparently sound. He 
tapped each muffler with a 
two blows differed in sound. 


CONTINUED 


Best 
performance 
under the 
sun... 


...comes from ACs under the hood 


A tune-up and new AC Fire-Ring Spark Plugs will help your car 
deliver top performance during the hot weather months ahead. 
One big reason is AC's self-cleaning Hot Tip design. It heats faster 
to burn away fouling deposits . . . cools faster to help prevent 
preignition. AC’s self-cleaning action can help improve engine 
power and economy mile after mile. Get your car tuned now with 
anew set of AC Fire-Ring Spark Plugs for the best performance FIRE-RING 
under the sun. SPARK PLUGS 
AC SPARK PUG 2B. THe RECTRONECS ERNSION OF CBEERAL HOTOES 
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Gus came out. “I think a bad muffler 
is causing your trouble,” he told the driver. 

“But there are no holes,” the man pro- 
tested. 

“Holes aren’t all that can go wrong with 
a muffler. One muffler is roughing up your 
engine, and I think I can prove it.” 

The dark-eyed young man shrugged. 
“We have tried all else. Okay.” 

“Change the right-hand one,” Gus told 
Stan. Stan responded with a sly wink. 


Gus went back to the Olds, drained the 
chemical, flushed the system, and refilled it. 
When he gunned the engine, ripples and 
suction could be seen in the radiator neck, 
indicating normal pump action. He got in 
the car and headed for a hilly region. 

Surprisingly, the water temperature 
climbed as rapidly as before. When Gus 
drove back into the shop, it was again 
near the boiling point. Darby, 
waiting, looked glumly at the wi: 
steam emerging beneath the radiator. 

“Sure wish I'd flown home.’ 

“You don’t live in Washington?” 

“Only go there on sales trips. I'm bring- 
ing this heap back for a neighbor.” 

Gus had removed a small inspection 
plate in the radiator shield, through which 
the drain petcock was reached. Now he 
put in a hand to feel the radiator core, 
searching for cool areas that would indi 
local clogging. He felt no difference until 
his hand met something soft and fuzzy. 

Taking a light, he slid under the grille 
and peered up at the radiator core. He 
exhaled slowly, whistling softly. What he 
saw was a mass of feathers—four dead 
birds, wings outspread as if in flight. They 
covered more than half of the core’s cool- 
ing area. Pulling them free, Gus dropped 
the birds on the floor. 
iow I remember!” Darby burst out. 
“Coming around a bend fast, I ran smack 
into a flock of birds. They flew up-I 
thought they'd all got away.” 

“These didn’t make it. The grille open- 
ings are so big they went clean through 
till they hit the core. Sorry I didn’t spot 
them sooner.” 

“I should have tipped you off,” returned 
Darby, getting out his wallet. “You found 
the trouble the hard way.” 


Stan was killing time mounting the new 
muffler. Gus removed the discarded one to 
a workbench, called the driver over, and 
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proceeded to hacksaw the casing apart. 
When opened, the two parts proved to be 
solidly packed with a brownish-black mass, 
except for a small center passageway. 

“There's what was fighting your engine,” 
said Gus. “This sludge, what's left of cor- 
roded baffles and wire mesh, choked the 
exhaust from the right cylinder bank. At 
high speed, back pressure got bad enough 
to kill power on that side. The clogged 
baffles also made the muffler noisy.” 

His audience now enlarged by Stan and 
the other stranger, Gus went on. “Why did 
this one load up? Because with dual pipes 
the heat-control valve channels exhaust 
from the right bank through the intake- 
manifold crossover for carburetor warmup, 
then out the [eft muffler. That muffler gets 
hot fast, burning out the water, oil, and 
raw gas in the exhaust. Some exhaust gets 
to the right-hand muffler, too—the valve 
doesn’t cut it out altogether. But this muf- 
fler doesn’t heat up, so sludge, acid, and 
carbon form in it, 

“Once the engine's warm, the valve is 
supposed to open. Apparently yours was 
frozen shut once, letting this muffler run 
cold a long time—and sludge up—until some- 
body spotted the sticking valve and freed 
it. You'll see the difference now.” 
will please my brother,” said the 
driver. “He is just coming from Puerto Rico 
and is anxious to drive on to see his girl 
here. I myself came years ago as a chauf- 
feur to drive such a car as the one that 
just left.” 

“No wonder you were interested in it,” 
said Gus, with a glance at Stan. 

“Yes. The owner brought me here, so 
that kind of car I always remember.” 

“Your own will be ready in a jiffy now,” 
promised Gus. “Won't it, Stan?” 

Red-faced, Stan nodded and fled to 
finish the job. 


“Too many spy thrillers on TV—that’s my 
trouble.” grumbled Stan when he and Gus 
were alone. “Those two Latin types turn out 
to be innocent American citizens, and the 
mystery man’s a traveling salesman.” 

“You weren't all wrong, After all, we did 
find foreign agents, didn’t we?” 

Stan snorted. 

“What else would you call sludge like 
that, and four dead birds?” asked Gus. “Be- 
sides, like the foreign agents you meant, 
they made a lot of trouble as long as they 
weren't suspected.” an 


ONLY ARMSTRONG TIRES 
CAN SAVE YOUR LIFE 


with “Ounce of Prevention’ Safety Discs! 


PATENTED SAFETY DISCS KEEP 
TREAD OPEN, READY TO GRIP! 


PLUS! up to 10,000 MORE SAFE MILES 
with WIDE-TRACK TREAD DESIGN! 


Which part of a tire wears This exclusive design doubles 
out first? Take a look at your _ the width of the outer ribs — 
own tires. You'll find the doubles the rubber where 
outer tread ribs take most of tires wear most — to give you 
the punishment. That's why up to 10,000 more fe 
ordinary tires, with narrow miles than ordinary tires. 
outer ribs, so often disap- Get Armstrong's Wide- 
point you on mileage. To ‘Track tread design, and get 
prevent this mileage loss, extra mileage at no extra 
Armstrong engineers devel- cost! See the Yellow Pages 
oped the Wide-Track Tread, for your Armstrong dealer. 


Armstrong's Exclusive Wige-Track 
(tm The Armstrong Rubber Company, West Haven, Conn. 


where tires wear most! Des Moines, lowa e Natchez, Miss. Hanford, Calif, 


You can't buy a better tire . . . to save your life... than Armstrong! 
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PS PROJECTS 


Portable rod rack for boaters 

This handy fishing-rod rack holds up to 
10 poles, keeps them upright and out of the 
way on either boat or dock, and can be 
transferred easily between the two. I used 
scrap lumber for mine, drilling holes through 
the bottom piece for the rods. A sheet of 
plywood nailed to the underside keeps them 
from slipping through. Slots sawed in the 
upper cross board permit the rods to be 
slipped in or out, while rubber bands, fast- 
ened to hooks in the wood, hold them in 
place—J. R. Whiteside, Glen Ellyn, I. 


Adjustable supports for shelves 

Need some adjustable shelves? Here's a 
trick usually overlooked by cabinetmakers. 
Cut rounded notches in vertical piecs 


insert a crosspiece between corresponding 
notches; and let the shelf ends rest on the 
crosspieces. To make the notches, clamp 
two strips edge to edge and drill %’-dia. 
holes—1” or 2” apart—on the line between 
strips. Round the crosspiece ends to match 
the notches—W. E. Burton, Akron, Ohio. 
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Oxbow doorbell is easy to make 

For a doorbell with an Old West touch, 
k a piece of %” 
or spruce. Bend it into the shape 
of an oxbow and keep it in this form until 
dry. Mount a two-by-two crosspiece on a 
scrap of 1” stock. Fasten the bow and a 
cowbell to a piece of one-by-two. Using a 
strap hinge, attach the bell section to the 
mounted crosspiece. The assembly pivots 
on the screws—Hi Sibley, Nuevo, Calif. 


A rhetorical question if ever we posed 

‘one. Sure, the Corvair Monza Spyder* 
uses hot exhaust gas to power its turbo-super- 
charger. Gets 150 hp as a direct result. But hot 
air alone does not a Spyder make. This is no 
bolt-on firecracker with a short, loud life-span. 
We beefed up that 145-cubic-inch air-cooled 
Corvair power plant to take the extra stress in its 
stride, Added super-alloy exhaust valves. Re- 
designed the exhaust valve guides for excep- 


the Spyder’s thrust just so much hot air? 


tional heat dissipation. And put in a more 
rugged crankshaft. Then added heavy-duty con- 
necting rods and chrome-plated upper piston 
rings. Result: performance every bit as reliable 
as it is potent—and that's plenty. There's some- 
thing very solid about the Monza Spyder—and 
that isn’t hot air....Chevrolet Division of General 


Motors, Detroit 2, Mich. pR0) 


CORVAIR SPYDER 


~ 


Change holder to pay newsboys 

We have Sunday and weekday editions 
of different newspapers delivered by differ- 
ent newsboys. When a boy comes to col- 
lect, it has always been necessary in the 
past to ask him to wait while we searched 
for change. And the boys have sometimes 
been paid twice when one member of the 
family didn’t know that another one had 
already paid. To avoid delay and keep an 
automatic check on payments, I devised the 
change holder shown above and mounted it 
near the door.—John Zelem, Ansonia, Conn. 


PrPNext time you want to cut a piece of 
1 window screening—circular, triangu- 
lar, square, or irregular—first appl 
tape to the lines where you'll 
Then cut through tape and wire with 
snips and the dimensions will hold perfect- 
ly.-L. C. Juchau, Napa, Calif. 


One way to ‘‘stretch” a bolt 

It was late at night and I couldn't go to 
the hardware store for an extra-long bolt I 
needed. So I made one. I cut the head off a 
short one, looped it around the threaded 
end of another, compressed the loops in a 
vise—R. J. Phillips, Uncasville, Conn. 
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FUNNEL 
IT FROM 
“SCREENING 


Easily made trap controls roaches 

For a long time, I've been using insecti- 
cides to control roaches in the basement of 
my home. The fumes always irritated my 
wife and our pets, and we never got rid of 
the bugs. Now, I've licked the problem 
with the trap shown above. The hole at 
the tip of the cone is just large enough for 
an insect to go through. When one does, 
the sugar I use as bait, it can’t get 
. After a few days, I pour water 
in the jar and flush the roaches down the 
toilet.—Richard A, Burke, NYC, 


Controlling depth of a saw cut 
To make sure he didn’t accidentally saw 


into wiring in cutting out a section of p 
ter wall, one home owner ground down his 
saber-saw blade so it projected %” as shown 
above—just equal to the thickness of the 
material that had to be cut out. 


6 REASONS WHY SKILSAW POWER SAWS 
OUTSELL EVERY OTHER MAKE! 


_, 


1e lower guard—Retract: Easy-to-set depth 
ently located for 
Control I 


ly at any d 


control—Conven- dust ejection—Spe- 
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the saw firmly and 
1d cutting depth. 


thus allowing bind-fr 
‘on compound miter ci 
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Mm 9 
e 
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Full-View Blade—Upper blade guard 


Exclusive Blade Lock* (Patented 
Feature) For ‘changes. 
Push-button 

shatt for greater 


locks blade 
er satety. 


‘There are many more 


va 


designed to allow clear view of blade 
ail through the cut for absolute pre« 
cision and accuracy. 


features, too! Like super 


burnout protected motors on all models, and full 
ball-bearing construction on heavy-duty models. 

Because Skil never compromises on quality, no 
other saw offers all these features to make every 
cutting job easier and faster. 

Skilsaw Power Saws are made in both deluxe and 
heavy-duty models with full range of blade sizes 
from 514" to 8%". See them at your nearby lum- 


ber and hardware store. Ky (f d 
POWER { TOOLS 


Prices start under $30— 
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slightly higher in Canada. 


Skilsaw Model 536—World’s largest- 
selling 6/4" saw. Makes 45° bevels in 
2 lumber, has super burnout protected 
motor. Other models up to 8". 
available on heavy-duty models only 


New Mere 110/9,8 hp/2 eylinders 


Mercs never get steamed up over a few weeds 


When you head into the rough stuff 
after the big ones, you don’t have to 
worry about your Mere coming to a 
steaming stop. A Mere doesn’t have 
a protruding nose on the lower unit 
to hang up weeds, clog the water 
pump, and cause overheating. 


Glide-Angle design lets a Mere slide 
through weeds, over logs and shallows 
so easily and’ quietly that the big 
sleepers won't hardly know you're 
there. 


Besides that, Mere’s one-piece lower 
unit will take hard knocks that would 
bust the seams on other outboards. 
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And you don’t shear pins, because it 
has none. Instead, Merc has a live- 
rubber clutch that momentarily gives 
with the impact. 


Over open water or through weeds 
and reeds, Mercury gives you more 
RUN for your money. 


INMERLCURY 


100, 85, 65, 50, 35, 20, 9.8 and 6 hp outboards 
MerCruiser Stern Drive 
Power Packages « 310, 225, 
190, 140, and 110 hp gasoline 
100 and 39 hp diesel 


© 1963, KIEKHAEFER CORPORATION, Fond du Lac, Wisconsin, 
and Tron, Subsidiary of Brunswick Corporation 


Photographed underwater at Florida’ Silver Springs 


Ordinary inboards are not on the level 


MerCruiser Stern Drives push your boat more efficiently because 
the propeller thrust is directly parallel to the plane of motion. 
There is no drag from a rotating shaft, fixed strut, or rudder 


The propeller shaft on an ordinary inboard is 
mounted at a steep angle through a hole in the 
bottom of the boat and wastes much of its forward 
thrust by pushing downward, MerCruiser Stern 
Drives, mounted through the transom, apply all 
of their power in a true plane with the direction of 
motion. Ordinary inboards, converted for test pur- 
poses to MerCruiser Stern Drives, show a 10 to 
25% increase in speed with the same power plant. 


MerCruiser Stern Drive Power Packages top even 
this efficiency by matching the MerCruiser Stern 
Drive to the proper power plant. Boats powered 
by MerCruiser give you automotive-like silence, 
sound 4-cycle engine economy and the prestige of 
an inboard, They give you the convenience, the 
maneuverability, the impact protection of an'out- 
board. MerCruisers have no rigid struts, fixed 
propeller shafts or rudders to damage. Their drive 
and engine mounts are rubber-cushioned, the pro- 
llers shear-proof. MerCruiser’s tilt-up feature 
jets it go any place an outboard can go. 


More than 110 different boat manufacturers are 
building boats powered by MerCruiser Stern 


Drive Power Packages . . . giving you a far 
wider boat and power choice than ordinary in- 
boards. Ask your MerCruiser dealer to show 
you the boats you can own . . . equipped with 
MerCruiser Stern Drive Power. 


MerCruiser 140: 
140 hp, 6-cylinde 
in-line engine and 
MerCruiser I Stern 
Drive. All controls 


cooled gear ci 
Jet-prop exhaust. © 


MIERLRUISER| 


(©1963, KIEKHAEFER CORPORATION, Fond du Lac, Wisconsin 
‘Subsidiary of Brunswick Corporation 
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-.. Smarter Than 
[Continued from page 63} 


leap, and catch the ball in mid-air 30 feet 
or more away. 

Such tracking skill means that the eye 
not only accommodates to the variation in 
intensity of light in air and water, but also 
to the way light bends as it passes from 
one medium to the other. This is another 
puzzlement for scientists. 

The big question: Given all this fine en- 
gineering equipment, does the animal lead 
an automated existence triggered by in- 
stinct only? Or does it direct its behavior 
in a thoughtful, maybe man-equivalent 
way, as Dr. Lilly suggests? 

T asked a number of scientists, includ- 
ing a group of biologists at the Lerner 
Marine Laboratory, a field station of the 
American Museum’ of Natural History on 
Bimini in the Bahamas. One of that group 
is a distinguished authority on porpoise 
behavior, Dr, Margaret Tavolga. 

Neither she nor her Bimini colleagues 
agree with Lilly, “If forced to make a com- 
parison, I'd say that a porpoise is some- 
where between a dog and a chimpanzee in 
intelligence—maybe on a level with the 
chimp,” Dr. Tavolga says. “The real dif- 
ficulty lies in deciding what you mean by 
animal intelligence—and finding a foolproof 
way to test it. Until that time, you'll have 
to take a lot of porpoise stories with a 
grain of salt.” 

“You mean like porpoises being friendly?” 
1 asked Dr. Tavolga. “What about the 
stories of porpoises saving swimmers’ lives 
by pushing them to shore?” 

“Porpoises are s animals,” she said. 
“They'll play with lots of objects. 
there’s no reason to suppose they'd deliber- 
ately push the objects toward shore. They 
might equally well push them to sea. But 
you never hear those statistics.” 

On the other hand, neither Dr. Tavolga 
nor any other porpoise specialist would 
deny that, in general, porpoises appear to 
be playful animals, and that playfulness 
is probably a sign of intelligence. 

Infant porpoises in captivity, for ex- 
ample, seem to go through chasing and 
teasing stages. As they grow older they 
often team up in games like “Catch the 
Pelican Feather” or “Tease the Turtle.” 

Sometimes porpoises extend their play- 
fulness to human partners. According to 
Forrest G. Wood Jr., curator at Marineland 
of Florida, you might say that porpoises 
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People? 


have learned that human beings can be 
taught tricks. “Porpoises have found that if 
they toss a rubber ring to someone stand- 
ing at the rail, that person will quickly 
leam to throw it back.” 

A porpoise with a purpose? From such 
activities to problem-solving or purposeful 
behavior is a big leap. Again, the observa- 
tions are interesting: 

There is the story of the two porpoises 
at California’s Marineland, for example. 
They were trying to tease a Moray eel that 
had slithered under a rock. One porpoise 
went off and killed a scorpion fish. The other 
remained—presumably standing —_ guard. 
When the first porpoise returned, it pricked 
the eel's skin with the poisonous spines of 
the fish and drove the eel out. 

Such behavior, whether deliberate or ac- 
cidental, suggests that the porpoise has a 
complex brain, Dissection confirms this. 
What is particularly interesting is the large 
amount of cerebrum—the “higher” part of 
the brain. It is this anatomical feature more 
than any other that prompts Dr. Li 
ulations. He has buried tiny 
probes in a live porpoise’s bra 
served what happened as they were moved 
about. He discovered that when the probes 
hit one of the “pleasure centers” the por- 
poise could be trained to close an electrical 
circuit with its jaw to receive stimulation, 

“By the time I was able to hook up the 
switch to the rest of the apparatus,” Dr. 
Lilly writes, “the porpoise had learned the 
proper way to push it and was pushing in 
order to start the stimulation.” 

Dr. Lilly believes that this kind of savvy, 
in combination with the porpoise’s acute 
hearing and prima donna vocal range, make 
the animal a prime candidate for communi- 
cations experiments. 

But others argue that porpoises aren't 
that perceptive. The impressive stunts por- 
poises pull off in shows take months of 
conditioning, trainers say. 

As for their “voices,” even if the porpoise 
ean make human-like sounds in air—which 
many specialists doubt—would the sounds 
be meaningful or simply mimicry? 

Thus the debate continues, spurting re- 
search in a long-neglected field. Whether 
the porpoise is just another chimp or a new 
LQ. champ, only time—or the porpoises 
themselves—may tell. And they’re not talk. 
ing. Yet. an 


YOU NAME IT 


THE HONDA TRAIL"55” WILL GO OVER, UNDER, AROUND OR THROUGH IT! 


‘No matter where the trail takes you—over rocks and logs, through streams and timber, across mountains and 
deserts—your Honda Trail "55" will carry you safely and surely. I A five-minute test ride will show you why 
the Honda Trail "55" has no equal in the world for performance and popularity. Only the Honda combines such 
light weight (126 Ibs.) ... ease of handling (automatic clutch, 3-speed transmission, dual cam-type sure-stop 
brakes, front and rear) ....and amazing power (5 HP, with 70 to 1 low gear ratio) to take you where even jeeps 
can't go. ll Thanks to its sturdy, 4-cycle OHV engine, the Honda Trail "55" easily carries you and 250 Ibs. of 
payload... gets up to 200 mpg at speeds from zero to 30 mph on the trail, up to 45, 

mph on the highway. ll Make this your year for a Honda! For the name of yournearest’ QNLY 9275 
Honda dealer, phone Western Union and ask for Operator 25. ps destination and set carte 


World's Largest Motorcycle Manufacturer 


Conrah 183 Ameren Honda Mat 


[AMERICAN HONDA MOTOR CO., INC., P.O. BOX 19-488, LOS ANGELES, CALIFORNIA 
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Now—a Jet 


Drive for Your 
[Continued from page 124) 


the pump and no “wear ring” is needed to 
maintain nozzle pressure, silt, sand, and 
gravel are no problem, In fact, the pump 
is much simpler than conventional gearing, 
clutch, and propeller—and there’s nothing 
under water to drag or get bunged up. 

Also, the unit’s grilled intake foot rides 
exactly flush with the bottom of the boat, 
and objects small enough to enter the screen 
are no problem to the pump or nozzle. The 
intake foot won't foul easily in weeds or 
debris. A paper bag or lily pad can cover it 
at slow speeds—but then the boat will stop 
and the obstruction is easily removed, so it's 
no sweat. At high speeds such items either 
tear off or rip into pieces. 

Since the jet nozzle exhausts 5” above 
the boat's bottom and at, or above, its plan- 
ing waterline, its thrust angle is high and 
nearly straight ahead instead of a bow-lift- 
ing push below the craft's bottom, 

Put your hand to the tiller. It's tough 
to make the jet cavitate, either in white 
water or where a thick keel aft would cause 
a prop to go airborne, Steering is excellent 
=with no torque effect at any speed—and is 
done in the same way as with a propeller. 
Even with the throtttle closed, the intake 
foot still acts as a shallow-draft rudder. 

To lose headway, or to move the boat in 
reverse with full steering control, the cup- 
like gate is moved over the nozzle by a 
control rod that ties into the motor’s con- 
ventional gearshift lever. 

While cither racing or load-type jets 
could be built, the present units are designed 
for use on the average boat and are com- 
parable in performance to stock outboard 
propellers. So compared, they average 85 
to 90 percent of propeller speed and power. 

A thrust of 10 to 11 pounds per horse- 
power is claimed by the maker. In recent 
tests, a 14” runabout with five adults aboard 
gross weight, 1,250 pounds—was planed 
with a jet-equipped, 25-hp. Johnson motor. 
It was rather sluggish getting up on plane— 
but was then clocked at 16 m.p.h. 

The same boat with driver alone did 24 
m.p.h, and cruised easily at 20 to 22. With 
an identical prop-equipped motor, its top 
speed was 28 m.p.h. Fuel economy was 
about the same for both motors at high 
speeds, but the jet job dropped off con- 
siderably at low speeds. 

Getting a jet aboard. The units list at 
$295 and can be installed in about an hour, 
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Outboard 


using the regular bolt and screw holes. Just 
follow instructions. Jets also require 20” 
transoms, If yours is 15” high, either buy 
an available clamp-on bracket ($17) from 
jet-unit dealers, or build your own to the 
necessary height. 

If the price makes you flinch, remember 
that never again will you find someone's 
fishing line or mooring line—or your own 
bow line—wrapped tight around the prop 
shaft. Nor will you need to stop every few 
feet to clear away weeds in water. 

You can land on the beach to load pas- 
sengers and back off again under power 
without tilting your motor, The lower unit 
will never run afoul an underwater _ob- 
struction. For trailering and launching 
there's no problem caused by a protruding 
lower unit. 

Many jet conversions are already in use 
in the West and in Alaska. The company 
is now busy expanding into the Midwest 
and East. So before long, you'll be able to 
see and try one out for yourself. Or write 
the company direct if you're ina hurry. Ml ill 


Let It Fall! 
(Continued from page 97) 
the edge of the sink. One fragment lacer- 
ates his thumb to the bone. 

Some experts think that such reflex ac- 
tions are basic human instinct, possibly 
derived from the desire of our prehistoric 
ancestors to save their few handmade pos- 
sessions from loss, Others believe that it is 
not an instinct, but an acquired habit. 

Early in your training you were taught 
the consequences of dropping something 
that breaks. Even though small children 
have poor co-ordination, as seen in the con- 
tinual spilling of milk or dropping of cutlery, 
the adult with his stern views of the social 
graces expects miracles of them. 

Small wonder that the child develops 
a reaction, whether out of fear of conse- 
quences or the desire to please, that might 
some day result in serious injury or death. 

Now is the time to start training your- 
self, young or old, to let things fall. Fight 
inhibitions, instincts, and impulses. Throw 
up your hands when an object falls, Jump 
back, or away from it. A gouge in a tile 
floor is not as unsightly as a missing limb. 
‘A smashed jar is easier to clean up than 
spilled blood.—Joseph Tartas, Haskell, N. J. 


FOUR FINE STANLEY TOOLS 


The very best to cut, drill, drive... 


UTILITY KNIFE — The safest knife you can buy! 
Blade securely locks out for cutting and scoring, 
retracts in handle and locks when not in use. 
Safe to work with; safe to carry in pocket 


PUSH DRILL — Why do it the hard way? Here's a 
tool for one-hand drilling. Easy? Just one push 
ind the hole is started. Spring action promptly 
returns drill for the next stroke. No. 41-Y. 


DRILL BIT — You've never seen its equal for 
drilling holes... fast, clean, smooth, true!... 
Clears chips from work. No. 105. 

OFFSET RATCHET SCREW DRIVER — Best there 
is for working in tight spots... gets in close! 
Vest-pocket size, but with full-size power. Thanks 
to ratchet mechanism, point or tip need not be 
removed from the work until screw is driven 
home. No. 3400. 


‘See these at better stores everywhere. 
STANLEY—THE TOOL BOX OF THE WORLD 
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WORKS @® 


NEW BRITAIN, CONNECTICUT 
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Jim Roe Tests All the i 
(Continued from page 131 


choice, boating fun may still be possible. 

We launched easily at Fort Myers, as- 
sembled our equipment, and headed for the 
other side of Florida. There were four in 
our party—my wife, test driver Odell Lewis, 
photographer Ed Finley, and me. 

We had chosen this route for a specific 
reason. It gave us a wide variety of water 
in which to observe the handling character- 
istics and capabilities of the stern-drive 
unit. We'd have a touch of the Gulf, a 
stretch of the Caloosahatchee River, the 
Caloosahatchee Canal, then temperamental 
Lake Okeechobee; and after that, the St. 
Lucie Canal, the broadening St. Lucie Riv- 
er, the Intracoastal Waterway, and the At- 
lantic Ocean, And the 150-mile trip would 
be punctuated with maneuvering into and 
through three locks, 

The countryside goes through almost 
unbelievable changes, Part is jungle-like 
growth down to the water’s edge (an 
obliging alligator showed up along this 
stretch). Part of the way is lined with 
orange and grapefruit groves. Part is 
swampy. And many miles of the run make 
you think you are in Nebraska or South 
Dakota—with rangy cattle atop low ridges 
and standing belly-deep along the shore. 

Skipper trouble. At the Ortona Lock I 
ran us aground (with great skill!) while 
killing time circling, waiting for the lock 
tender’s return from lunch. But one of the 
MerCruiser’s happy talents turned the po- 
tential problem into just an interesting inci- 
dent. We raised the stern unit with a hand 
crank and let the current drift us off. No 
pushing, wading, or damage to boat or dis- 
position. This was a MerCruiser I; the II 
is raised hydraulically. 

After an overnight stop at the Clewiston 
Inn, we renewed our 35-mile-an-hour navi- 
gation of central Florida, speeding down 
the Okeechobee Waterway. Then we 
headed into the open stretch of Lake Okee- 
chobee at reduced speed. The wind was 
down from the day before, but the surface 
of the lake was still too rough for speed. 
Boat and motor handled like a lady. ‘They 
were handled by a lady, too, since my wife 
took her turns at the wheel in both the 
canals and the open lake. We stopped for 
lunch at the Indiantown Marina along the 
St. Lucie Canal, then took off nonstop for 
the Palm Beach docks. 

One of the best reports one can give of 
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a long run at high speed in a small boat 1s 
that it was all fun—no problems. Exceprc 
for my running us aground, that’s how it 
was—a fine boat ride, the engine never 
missing a beat, our small tool kit untouched. 

Behind the paint. Uneventful boating is 
always preceded by eventful engineering. 
Examples show up when you look behind 
the paint job of the MerCruiser. It’s made 
of tough alloys, protected by shock ab- 
sorbers and rubber cushioning. The tran- 
som mounting bracket spreads the operat- 
ing stresses over a wide area. Safety 
mercury switches momentarily cut out the 
ignition if the power unit tilts up on im- 
pact from an underwater obstacle, then re- 
Jease and cut the ignition in again as the 
unit comes down. A neat little trim tab 
does extra duty. It adjusts to neutralize side 
pull from propeller torque, and it serves as 
a sacrificial anode to reduce underwater 
galvanic corrosion on other, more expen- 
sive, metal parts. The 42-amp marine alter- 
nators kick out plenty of power for radios 
and other instruments. 

On the MerCruiser I and the MerCruiser 
Ill, the water intake is integral with the 
drive unit, and exhaust gases are released 
through the propeller hub, to be carried 
well astern before they even reach the sur- 
face. Anyone who has idled a diesel-pow- 
ered boat with standard exhaust through a 
long channel—or driven behind a bus in 
traffic—will give a huzza for this system. 

Steering controls—and all throttle and 
controls—are inside the boat and 
‘ight under the motor hood. The 
propeller is splined to the shaft, eliminating 
shear pins. Power-train parts are protected 
against overload—from impact or inertia— 
with a neoprene-cushioned safety clutch. 
Under severe impact it slips momentarily. 

A geared position-indicator is built into 
the steering-wheel hub to tell you at a 
glance the direction the boat will turn. 

Fresh-water cooling has been provided 
for operators in salt-water areas. 

Finally, the entire drive unit has been 
engineered so that it can be easily removed 
for servicing without disturbing the engine. 

This sort of thoughtful design—combined 
with rugged testing at Lake X, salt-water 
testing at Sarasota, and extensive testing in 
long high-speed ‘races—has produced a 
breed of power packages that can take it 
and keep on taking it. an 


MILLERS FALLS TOOLS 


LIFETIME 
GUARANTEE 


LIFETIME GUARANTEE 


Sure, we mean it! 


The Millers Falls name has been trusted by generations: (ES he easy ews 

of craftsmen. And now we've added new meaning to TOOLS 

this 95-year-old tradition of fine quality tools. It’s the 

extra value of a Lifetime Guarantee ! Here is our promise 

to you: “If any tool carrying the Millers Falls Lifetime 

Guarantee fails for any reason except abuse or normal 

wear, we will repair or replace it free.” That’s how HAND AND POWER 
sos Pa PI TOOLS FOR HOME 

strongly we believe in our workmanship . . . and how SEIDEN 

far we'll go to back it up. 


New ‘Vapor-Action’ Medication 
kills ATHLETE’S FOOT 


Just spray on FEAT®. Amazing new FEAT—with its exclu- 
sive “Vapor-Action” medication—kills Athlete's Foot fungi 
even without direct contact! Its medicated vapors pene- 
trate broken skin surfaces and kill hidden fungi as it 
relieves itch. Helps prevent reinfection from socks and 
shoes as no other Athlete's Foot medication can. Also in {¥ y; 
powder form, Long lasting—inexpensive. At all drug stores. “reo sean 
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How to Poison Bugs 


But NOT Yourself 


[Continued from page 109} 


mixing poisonous chemicals with water. 
You are less likely to walk into a cloud of 
dust than into a fine mist of spray. 

The mixing of concentrated spray in- 
secticides with water calls for utmost cau- 
tion. Any you spill on the hands, floor, or 
ground must be cleaned up immediately. 
Left-over spray can’t be stored in your 
sprayer because it rapidly corrodes the 
equipment. (Dusts can be left in the dusters, 
but label the equipment so you will re- 
member what is in it.) 

Granular insecticides: Granular insecti- 
cides are among the safest to apply, but 
their uses are limited mainly to treatment 
of lawns and ground areas. In these prod- 
ucts the act insecticides are mixed with 
a bulky inert mineral carrier such as vermi- 
culite. 

Some gardeners object to granular ma- 
terials because they are bulky. But bulki- 
ness is a distinct safety advantage. A child 
who tries to eat a granular pesticide would 
probably gag on the harmless and unpalat- 
able carrier before he could take in enough 
of the toxic ingredient to kill him, On the 
other hand, a few drops of spray concen- 
trate or a little dust might kill quickly. 

Insidious systemica: If your gardening 
activities extend to the operation of a 
greenhouse, and especially if you grow 
African violets, you may already be familiar 
with systemic insecticides. In any case you 
should know about them—and leave them 
alone. 

These very potent chemicals (sodium 
selenate, Systox, Demeton, OMPA, Schra- 
dan, Lethalaire) are sprayed on plants or 
more commonly are applied to soil around 
the plants. The poison goes into the plant 
system where it is ready to kill attacking 
insects. 

Systemics are extremely toxic when ab- 
sorbed through the skin or if inhaled. 

Even if you never buy these insecticides, 
you may inadvertently get into trouble 
with them. Never buy dicarded topsoil 
from a greenhouse operator unless you are 
certain he has never used systemic poisons. 
Once applied, these poisons remain in the 
soil a long time; should you or someone else 
grow vegetables in such contaminated soil, 
the food could be deadly. 

The problem of disposing of soils con- 
taminated with systemi ecticides brings 
up a fine point of gardening ethics. If you 
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dump such soil into an area of your property 
that you plan never to use for growing 
plants, you may nevertheless be setting up 
a deadly booby trap for others who some- 
y will own and use your property. 

Many people view the entire problem of 
pesticide use (not systemics alone) with 
apprehension because future generations 
may be forced to live with contaminated 
soils. 

Fantastic foggers. In many communities, 
trucks roam the streets, shuttling in and out 
s to belch huge clouds of in- 
fog. This drastic solution to 
mosquito and other bug problems is so 
questionable that insecticide manufacturers 
are among those who condemn it. 

What about automatic foggers designed 
to keep gardens, patios, poolsides, and 
other outdoor living areas free of flying in- 
sects? Some devices are portable, electri- 
cally powered. Others are designed for 
semipermar placement. 


Are they safe? Perhaps the most question- 
able are units 


tached to lawn-mowers. 
ious gasoline exhausts with 
dal fogs. 

's of other types of units emphasi 
that the sprays recommended for use with 
them are of the nontoxic type. If you must 
fog, choose one of these insecticides and 
keep it off children, food, and your neigh- 


The manufacturer of one 
trically operated fogger who 
suggests that his equipment be used every- 
where outdoors—at the pool, patio, barbecue 
area, etc. recommends the use of an oil- 
based (probably inflammable) insecticide— 
while a label on the chemical itself warns, 
in fine print, that the contents should not 
be allowed to reach children, 

The advertising goes on to suggest that 
any oil-based insecticide can be used, and 
that the same equipment can be switched 
over to general garden spraying. 

If you can paint insecticide into crevices 
where insects travel, don’t spray entire 
counters and floors. If you can swat one 
fly or mosquito, don’t mist spray all over 
the room. 

If you have any reason to question 
whether or not a product is safe to use, let 
someone else find out, one way or the other. 
You play it safe—indoors and out, wo 
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How to Build a Battery Powered Lawn 
page 113) 


shoulder at the small end, and saw 4” off 
the square key. Mount small-end-first on 
the motor shaft, and insert the key. 

Motor mounting. If the mower-shell 
mounting hole is small, make a cardboard 
template to match the four motor-mounting 
holes and the shorted solenoid terminals. 
Drill four %” holes in the shell to match— 
carefully centering the motor in the shell. 
Drill #” holes to pass the brake-solenoid 
terminals, If the motor hole is large. mount 
the motor on %” aluminum angle stock 
with X”-by-20 bolts. Make certain that the 
blide maintains the same distance from 
the ground for 360-degree rotation. If the 
motor is other than horizontal, the swaths 
cut in the grass will be uneven. 

Mower blade. Purchase a mower blade 
with a %” hole, at least 4” shorter than the 
inside diameter of the shell. Make a leather 
or cork washer with a %” hole, about 2” 
in diameter, Back it with a metal washer 
of the same size, and fit the two together 
on the motor shaft, as shown. Add a }” 
metal washer and use the original shaft 
nut to complete the assembly. Do not omit 
this or similar _assembl, the motor could 
be permanently damaged if no slip is pro- 
vided should the blade hit a solid object. 

Converting a generator. The Delco gen- 
erator listed as an alternate motor choice 
will perform quite well with a few minor 
changes to make it operate as a cimeae 

Remove the end-bell dust shield and 
dust strap. Remove the terminal screw 
from the brush holder with the h 
black insulated wire attached. Lift the 
brushes from their holders part way, until 
the pressure spring holds them away from 
the commutator. 

Remove the two long end bolts, and 
withdraw the entire end assembly from the 
generator. Remove the screw that fastens 
the flexible insulated wire to the inside of 
the frame. Pull the locator pin from the 
end of the generator frame, and replace 
the end assembly. From a beginning posi- 
tion with the locator-pin holes aligned, ro- 
tate the end assembly on the frame 1%” 
clockwise. 

Put a large washer on each of the 
long bolts. Replace the bolts, but through 
the large open portions of the end as- 
sembly instead of the original holes. Tighten 
the bolts snugly. Drill a %” hole about %” 
deep into the generator frame, using the 
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Mower 


locator-pin hole in the end assembly as a 
guide. Drive a nail of proper size firmly 
into the hole, and saw it off flush. 

Replace the brushes in their holders, con- 
tacting the commutator. Put the dangling 
brush-wire terminal, the stiff-wire terminal, 
and the flexible-wire terminal (previously 
grounded to the inside frame) together and 
screw them tightly to the brush holder. Be 
sure the brush can move freely. Replace 
the dust cover and dust strap. The “gen- 
erator” is now a motor. 

Remove the terminal-board cover, and 
run a heavy flexible wire to the terminal 
marked “A-L.” This is the main, heavy-cur- 
rent connection to the lawn-mower relay. 
Install a 20-ohm, 10-watt resistor from the 
“F” terminal to the motor chassis, Replace 
the terminal-board cover, 

Make a hub for the mower blade by 
fitting a 4” cast-iron keyway pulley on the 
shaft. Buy a blade with a %” hole, and slip 
the blade up against the pulley face, first 
covering the pulley face with a leather 
washer. Back the blade with a large-di- 
ameter heavy iron washer with a 7/16” 
hole. Tighten the castellated nut securely, 

Here are addresses of a few companies 
handling surplus DC motors and generators. 

Palley Supply Company, 2263 E, Ver- 
non Ave., Los Angeles; Airborne Sales Co., 
8501 Stellar Dr., Culver City, Cali 
plus Center, 900 West O St., Lincoln, Nebr. 

Battery and charger. Unless you are 
thinking of mowing an acre or more at a 
time, a small battery is preferable, although 
not smaller than 20-ampere-hour rating. 
Using %” do-it-yourself aluminum angle 
stock, make a rectangular frame to hold 
the battery. Mount on the mower shell to 
the rear of the motor. 

The charger can be built into the case 
of an automobile generator regulator to 
physically match the appearance of the 
relay. Remove all parts except two termi- 
nals by drilling rivets with an oversized 
drill, and by careful use of a hacksaw. 
Mount the small transformer at one end, 
and the silicon rectifier at one corner of 
the other end. Carefully measure the space 
requirements for the male sockct, fuse hold- 
er, neon indicator, and rheostat. Mount these 
items in the regulator cover. Connect com- 
ponents as shown in the wiring diagram. 
Use the terminals for charger connections 
to the battery, In wiring between the cover 
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How to Build a Battery-Powered Lawn Mower 

and the chassis, use wires long enough to 
permit the cover to lie beside the chassis 
when the box is open, and carefully fold 
them into available space as the cover is 
replaced. 

Mount the charger on the mower shell 
alongside the motor, with the male socket 
facing outboard, and connect two insulated 
wires to the charger terminals, Use k” 
terminals on these wires for connection to 
the battery. Make absolutely certain that 
the correct polarity is respected before 
connecting the charger to the battery— 
reversed polarity will destroy the silicon 
rectifier in just a few moments. The posi- 
tive charger terminal must be connected to 
the positive battery post. Use a DC volt- 
meter to check polarity. 

Key switch and relay. Since the motor 
will draw from 20 to 40 amps at starting, 
and most key switches carry only two or 
three amps, a heavy-current relay is re- 
quired to connect the motor to the battery. 

Only the large-contact, cutout relay, of 
the three to be found in most regulators, 
will be used. Cut the heavy-current wind- 
ing from the relay solenoid, taking care 
not to cut the inner, fine-wire winding, 
Solder a jumper from the “F” terminal of 
the regulator to the moving-arm portion of 
the cutout relay. The “BATT” and “F” 
terminals now form the heavy-current 
breaker for the motor. The terminal 
should have a fine wire leading to the relay 
solenoid—leave this connection intact, The 
“A” terminal is the solenoid connection to 
the key switch. The other end of the re- 
lay solenoid is internally connected to the 
relay frame (which is insulated from the 
regulator chassis). Connect the relay frame 
to one of the battery posts. 

Mount the relay chassis on the mower 
shell opposite the charger, leaving the rub- 
ber mounting grommets intact to insulate 
the relay from the mower. Replace the 
regulator cover. Mount the key switch 
at a convenient location, either on the 
motor frame or on the mower handle, 
Thread the two key-switch wires to prevent 
points of wear which would cause a short. 
Terminate one avire at the “A” terminal of 
the relay, and the other wire at the bat- 
tery post opposite that to which the “BATT” 
terminal is connected. 

Final preparation. Make all motor and 
battery connections with heavy, rubber-in- 
sulated wire. While making connections, 


How to Build a Battery-Powered Lawn Mower 

make certain that feet, hands, and other ob- 
jects are clear of the mower blade: Serious 
injury could result from accidental starting 
of the mower. After all connections are 
made, a turn of the key should start the 
mower. 

A few checks should be made for safety. 
Make certain that the charger 115-volt 
input is not grounded to the mower shell, 
by taking readings from the mower shell 
to “ground” (water pipe, for instance) 
with an AC voltmeter, Reverse the charg- 
ing plug in the wall socket and take a sec- 
ond reading. Any voltage indicated is evi- 
dence that a short exists in the primary of 
the charge circuit. 

To set the charging rate, connect a 500- 
milliamp meter in series with the charger 
lead. From the minimum setting, adjust the 
rheostat for a reading of 250 ma. Use a 
¥-to-2 amp fuse in the fuse holder. 

Keep the key on your key rir 
out-of-the-way place to prevent its use by 
a child—the mower is very, very easy to 


start, an 


or in an 


Inside the ee d's lis it eetbarton Prison 

‘ontinued from page 
in the cell areas. In front of each row of 
cells will be four separately operated, wall- 
mounted “group-control” sets, With a flip of 
a switch in the message center, these can 
be changed from P.A. speakers to micro- 
phones, 

Even closer audio supervision will be 
kept over the 10 “absolute maximum secu- 
rity” cells being built in one cell block to 
house incorrigible, unruly convicts of Alca- 
traz caliber. Individual microphones will be 
installed over each of these cells, piping to 
the message or control center not only t 
sound of ordinary conversation but such 
forcign noises as the faint rasp of a hacksaw 
blade or the surreptitious removal of an 
air-duct grating. 

Chances are slim that such sounds will 
ever be made, for sawing one’s way out of 
Marion would be a lifetime car Con- 
cealed in the louvers of the penitentiary’s 
unique, aluminum, jalousie-type windows 
will be inch-thick horizontal stcel bars. They 
are so hard that in one test some 1.200 
hacksaw blades were needed to make just 
a sh-inch dent, 

If a prisoner tri 
utility distribution tu 


to escape throngh the 
nels beneath the cor- 
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Inside the World's First Pushbutton Prison 
ridors, he'll find himself confronted with an 


be installed throughout this unpatrolled 
area. If the pattern of supersonic waves 
these devices emit is broken by a man 
walking past, an alarm will sound in the 
prison’s nerve centers. The location of the 
detector, indicated by a flashing light, will 
tell guards exactly where the would-be 
escapee is. 

Another conventional underground escape 
route—through sewer pipes—is precluded 
by the pipe design used at Marion, Several 
hundred feet from the pinwheel of build- 
ings, the prison’s massive sewer main 
empties into a giant concrete chamber. The 
sewage will rush from there through several 
pipes only eight inches in diameter into 
another tank, Then the big main resumes. 

Finally, the site will have 20-foot-high 
concrete walls on three sides; the remaining 
side, where visitors enter through the Ad- 
ministration Building, will have two 12-foot- 
n-link fences set 20 feet apart. 
oltage pressure-sensitized trip wire 
‘on top of the walls and fences will ring the 
29% acres occupied by the prison, Touched 
n inmate trying to scramble over, it will 
electrically set off visual and audio alarms 
in nearby guard towers and in the message 
center. 

Searchlights, too. A potential fence 
climber, however, would no doubt be spot- 
ted from one of the six mushroom-shaped 
guard towers or the roof-top message center 
long before he reached the trip wire. Atop 
each 35-foot tower will be a powerful swivel 
spotlight with a 200-foot range. Around the 
shaft of each tower will be four 300-watt 
floodlights prefocused on the ground. And 
lighting the fences will be 28 mercury-vapor 
lamps on arched poles, placed so they 
can’t aid in climbing. 

The locked guard towers will be linked 
by an intercom system, and conversation be- 
tween lookouts will be automatically broad- 
cast to the control and message centers. 
Also monitored will be reports from an 
officer who at night will continually circle 
the prison in his car. He will talk to tower 
guards through an intercom and will com- 
municate directly with the message and 
control centers. 

Getting in. If you don’t belong there, 
getting into the penitentiary will be about 
as hard as getting out. All commercial 
trucks and visitors’ cars will be stopped at 
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Inside the World’s First Pushbutton Prison 
a “rejection circle” on the perimeter of the 
prison grounds. Occupants will state their 
business to a guard in a nearby tower by 
talking through one of three microphone- 
aker units, similar to those used at some 
in restaurants. The guard will relay 
the information to the message center, 
which will clear or reject visitors. 

The emphasis on electronics and modern 
design is not the only radical feature of 
Marion. The construction is also unique to 
Federal maximum-security institutions. 

Most of the buildings are being erected 
with seven-foot-wide (cell width) reinforced- 
concrete slabs which are precast and pre- 
stressed at a Kentucky plant and trucked 
to Marion, The 18-foot-high “sandwich 
panels,” which are poured in a horizontal 
position one layer at a time and then steam- 
cured, consist of 4 inches of interior con- 
crete, 1% inches of insulation, and 2% inches 
of aggregate for the exterior. Once they are 
swung into place with power equipment, 
they are joined by a nonshrinking grout. 

The security needs of Marion called for 
the development of many new construction 
ideas. Straight electrical conduits, for ex- 
ample, can’t be run between cells because 
inmates might remove the receptacle plates 
and push notes or contraband through. So 
each conduit contains at least one 90-degree 
bend. And at every point where ductwork 
penetrates a floor, grilles must be installed 
to thwart any attempts to hide there or 
escape through it. 

Special two-headed screws are being used 
throughout. Once such a screw is in place, 
the top head (containing the slot) is 
chiseled off, leaving a slotless lower head, 
The screw then can be removed only with 
a drill. 

Because Marion will be the most up-to- 
date prison in the world, it seems only fitting 
that it has been chosen to inaugurate a 
unique academic program. 

‘At Southern Ilinois University at nearby 
Carbondale, officials, led by SIU President 
Delyte W. Morris and famed Penologist 
Myrl Alexander, are establishing the nation’s 
first full-scale criminal correction center for 
the study of criminology and the training of 
prison personnel. 

Marion’s staff can take graduate work in 
criminology and penology, and students in- 
terested in prison work will be able to use 
the penitentiary as a clinic in which to ps 
form their “internship.” on 
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Ranger 6, Where Are You? 
Fontinued from pase G8) 
burg. At a word from the operations chief, 
the servo men adjust the aim of the antenna, 

“L plus 12 hours and 30 minutes. . . ex- 
actly,” his voice intones. 

Suddenly a needle jumps on the acqui- 
sition board. 

Unseen, a dab of electrical energy has 
punched through 82,000 miles of space, 
bored throngh the earth's atmospheric buff- 
er, been caught by the antenna’s mirrorlike 
dish. Reflected into an unbelievably sensi- 
tive receiver, it has been amplified into 
energy enough to flick the needle. 

“RF lock!” you announce, alerting the 
others. You've caught the signal just as it 
grazed the horizon. 

Tuning in. Quickly you tune the receiver 
close to 960 megacycles, the spacecraft’s 
transmitting frequency; the received fre- 
quency is a little off, due to the Doppler 
shift. A high-pitched squeal in your ear- 
phones tells you the antenna is not aimed 
precisely enough. You 
track until you can eli 

During the next 60 seconds you tune, 
snap hour-angle and declination changes to 
the servo men, and check a dozen meters 
on the board. Outside, the big parabolic 
antenna moves gently; a two-to-three-degree 
error could mean losing the Ranger probe 
in spa 

But it’s all right. “Locked on transmit- 
ter,” you report. 

Now Goldstone’s own transmitter pulses 
control signals to the spacecraft, ordering 
its receiver to lock onto the ground station. 

Seconds later the operations chief orders: 
“Automatic!” With a flick of a switch, you 
set the antenna to follow the probe obe- 
diently across the sky for the next 12 hours. 
You lean back to let tension ebb away, feel- 
ing pretty pleased with yourself. 

The risk of losing the spacecraft is great- 
est on the first pass, when the overlap 
between two tracking stations is slight. As 
the probe gets farther out, Johannesburg 
can hold track for over an hour while you're 
acquiring the signal. During the 66-hour 
flight of a Ranger to the moon, the probe 
appears to rise in Goldstone’s eastern sky 
three times, due to the earth’s rotation, 
although it’s actually maintaining a steady 
course outward from the earth. 

That's how it will be during the flight of 
Ranger 6, this fall, according to JPL’s Dr. 
Eberhardt Rechtin, director of NASA's 


Ranger 6, Where Are You? 
Deep Space Instrumentation Facility, the 
official name of the three-station tracking 
net. 

The network has successfully tracked our 
deep-space probes to date—the Rangers 
and Mariners—bringing back the second 
Mariner's telemetered data on Venus. Next 
on the agenda is a series of Ranger instru- 
ment probes to be impacted on the moon; 
this is to be followed by a series of Sur- 
veyor probes that will make soft landings 
on the moon, preparing for the manned 
Apollo mission. 

The extreme 
deep-space tra 
Goldstone’s rece 

Radio-frequency “noise” is one of the 
big problems in receiving messages from 
space. That's the electronics engineer's 
word for a number of things, some of which 
most of us would call interference. To 


sen ity necessary for 
king has been designed into 


avoid some of the noise, deep-space 
tennas are located in isolated spots, far 
from power lines, industrial centers, and 
highways that send out man-made inter- 


Picking up a weak signal from 
, the parabolic antenna acts like a 
telescope mirror to focus it. 

An important part of the Pioneer an- 
tenna is the egrain horn” that juts up 
from its center. The signal concentrated 
by the dish bounces off a convex reflector 
into the mouth of the horn, which further 
concentrates it—and incidentally shields the 
focal point from noise crossing the lip of 
the dish, Now the problem is to distinguish 
the signal from noise produced by natural 
radio sources in space and electrical acti 
ity in the atmosphere. To do this, es- 
sential to have a receiver with very low 
“system noise”"—the sort of noise produced 
by the random motions of electrons and 
atoms in the circuits. 

Amplifying by maser. The signal emerg- 
ing from the narrow end of the horn is 
directed to a ruby maser—the most sensitive 
and noise-free kind of amplifier. Its heart 
is a synthetic ruby crystal cooled to minus 
452 degrees F. by liquid helium, At this 
temperature, random motions of the atoms 
in the crystal are virtually stopped; elec- 
trical activity in the crystal is stimulated 
only by the incoming signal. Noise in the 
receiver's circuit is only 1/60 of that pro- 
duced by the best amateur radio equipment. 

That's the secret of Pioneer's ability to 
receive weak signals from far out in space. 
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NEW uaaee booklet 
shows how you can find 
“room for improvement” 
with plywood 


Cramped for space? Need a family room? Bed- 
room or bath? This valuable new booklet tells 
you how to add space—whether it’s a single room 
or a whole new wing—to almost any kind of 
house, Developed by modernizing experts, these 
practical, good-looking designs can add livability 
and resale value to your home. Each one calls 
for simple, straightforward plywood construction 
for a quality job at lowest possible cost. Booklet 
includes before-and-after color pictures, floor 
Plans and decorating ideas. Gives you tips on 
materials, wiring, plumbing—plus useful informa- 
tion on financing. 


Mail Coupon Today for Valuable 
Full-Color Remodeling Booklet 
Douglas Fir Plywood Association 
Tacoma 2, Wash. Dept. PS j 
I enclose 10%. Please send me | 
the Add-a-room Idea Book. 


WHY NOT GO PROSPECTING 
THIS SUMMER? 


For loads of fun and profit in 
the “wide open spaces,” com- 

Dine your next camping trip | 
with prospecting for valuable 
minerals. Who knows what you will find? 

Prospecting is fun and profitable, Get your Totem 

Field Test Kit now and become —— 

3 prospector this summer. 

No previous training —No chemi- 


‘al “knowledge —No charcoal — 
No blow pipes. Only a Totem Field 

Test Kit can positively identify ~~ So 

more than 30 metals in any of SS 

over 200 minerals. Results in 60 seconds. 


No need to buy a complete kit to prove these 
li A starter kit can be yours for only $5.00! 
Just use the coupon below to order. Money back in 
Seven days if not satisfied 


13eo' Marine rive” 


{Me roungend tr 
Sin ranctice 7 ail, usk West Yanceuer, Canada, 
1 Yes! want tobe a prospector this summer. Enclose Is 
{armen tor ting to 
H Nik 3500 
: {ead pearing 300 
Siverbearmeminerats 8 
‘ ar Standar Kt Yor 82 minerals 
: {including tose sted sbowe) 7880 
Please send me information on your 
‘ budget payment plan oo 
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EVERLTE CRT 


NEW TRANSISTOR ALTERNATOR 
REPLACES GENERATOR 


a 


Sevthern Customers 


Shells are for turtles! 


But, people need homes . . . designed for family 
living... even when traveling on weekends 
and vacations. Your family needs such Holiday 
Rambler features as space, comfort, conven= 
fence, practically no upkeep, and years of use. 
Write for free brochure. 


pawacen .-17%5 
megs far Yacatien WF 
Tetirement from 47 te 27 Re 


HOLIDAY RAMBLER 


Dept. PS-6, Wakarusa, Indiana 


Ranger 6, Where Are You? 
Now, how does it track the spacecraft auto- 
matically? 

The key is a set of four small dipole 
antennas, similar to ordinary TV antennas, 
mounted in a ring around the convex re- 
flector above the mouth of the hom. All 
four pick up equal amounts of radio energy 
only when the dish is pointed right at the 
signal source. If the aim is slightly off, one 
dipole or another will pick up more energy 
than the others. This difference, ampli- 
fied, energizes solenoids that switch the 
antenna’s hour-angle and declination servo- 
motors on and off, constantly aligning the 
antenna with the signal and following the 
course of the spacecraft. 

The receiver system is also capable of 
measuring the spacecraft’s speed. This it 
does by keeping track of the Doppler shift 
in the frequency of the signal sent out by 
the transmitter aboard the probe. With in- 
formation on speed and direction available, 
it becomes possible to compute the space- 
craft's course and see if it's correct. If not, 
the Echo transmitter sends commands to 
the spacecraft, ordering it, first, to point 
in the right direction (by means of small 

jets), then to fire its built-in course- 
m motor for just long enough to 
set it right. 

Orders from the computers. Worked out 
by the computers at Pasadena, the orders 
come over the teletype at Goldstone. Three 
separate teletype wires are used, each carry- 
ing the same orders, to make sure there’s no 
error. The orders are strings of ones and 
zeroes. A typical command may look like 
this: 

1-01010-010111100011 

Cryptic to us, this instruction in binary 
code is meaningful to a spacecraft’s con- 
trol circuits. Once received and verified at 
Goldstone, a series of commands is punched 
into paper tape and transmitted to the 
spacecraft at the push of a button. 

At your tracking console, you watch to 
see that the command is obeyed by the 
probe out there in space. As your instru- 
ments indicate that its course has changed, 
you go through a modified acquisition pro- 
cedure again, flip the controls to automatic 
track, and check the new heading, 

If all goes well, you are now in a posi- 
tion to be the first to receive the latest 
news from the moon, as the Ranger probe 
sends back man’s first close-up pictures of 
its mysterious surface. 
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When Boats Had Win; 
(Continued from page 78 

lesser craft. It was nearly 22 feet long, 9% 
feet wide, and provided 6%-foot headroom. 
It had wall-to-wall carpeting. The flight 
officers sat at their controls or instrument 
panels in handsome leather-upholstered 
chairs, 

Below, the passenger deck was divided 
iuto 11 compartments. One was a dining 
room, seating 14 at 5 tables. On the early, 
prewar flights, English passengers usually 
dressed for dinner. The cabin farthest aft 
was a luxurious bridal suite. 

The Yankee Clipper usually flew only 
40 passengers on overnight flights, when 
its eight-foot berths were made up. By day, 
it could accommodate 74. 

Pan Am had Pacific Clippers, too—Mar- 
tin M-130s—one of which, a China Clipper, 
made the first scheduled air-mail flight from 
California to Manila in November, 1935. 

With the coming of war, all Clippers 
immediately joined the Navy, though keep- 
ing their civilian crews. 

The news of Pearl Harbor was flashed to 
the Philippine Clipper just after it had 
taken off from Wake Island, headed for 
Guam. It swung back to Wake, minutes 
ahead of the first Jap attack. Before it was 
ready for takeoff again, it was punctured 
by 97 bullets. Still, stripped of all furnish- 
ings and carrying 70 civilians, it managed 
to hobble safely to Midway and Honolulu. 

The Atlantic Clippers carried a dazzling 
roster of VIPs during the war years, and 
incredible tons of high-priority mail. One 
took President Roosevelt to Casablanca, 

The Yankee Clipper that cracked up in 
the Tagus River, at Lisbon, in February, 
1943, with Jane Froman and other celeb- 
rities’ aboard, had already made 240 safe 
crossings of the Atlantic, 

Pan Am’s last flying boats were with- 
drawn from Atlantic service on Aug. 9, 
1945, from Pacific service April 16, 1946. 
A few wartime Catalinas—civilian versions 
of the successful PBYs—are still flying up 
and down the Amazon for a Pan Am 
affiliate. 

Flying workhorse. All previous flying 
boats were put in the shadow by Glenn L. 
Martin’s whopping, 70-ton Mars, produced 
for the U.S. Navy in July, 1942. It was in- 
tended to be a bomber. Instead, like many 
a war recruit with dreams of heroism, it 
was obliged to accept a much humbler, 
though useful, role. The Mars became the 
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You'll do every gripping job the 

easy way with a Channellock 
worksaver plier. Powerful par- 
allel jaw grip . . . tremendous 
leverage... patented, smooth- 
working can’t-slip adjust- 


ments. Your choice of five jaw 
capacities: , 7s, 1/2, 2 and 24 
inches. Be sure it’s a genuine 
Channellock. Look for the trade- 
mark on the handle. Write for 
catalog showing complete line of 
pliers. Made Only By Champion 
DeArment Tool Company, 
Meadville, Pennsylvania. 
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UPTURE 


YOU CAN NOW BE FREE 
FROM TRUSS SLAVERY 


Surely you want to THROW AWAY 
TRUSSES FOREVER, be rid of Rupture 
Worries. 

Then why put up with wearing a griping, 
chafing truss the balance of your life? 
If you do, it will not be through necessity 
but through choice on your part—for most 
reducible Ruptures can be corrected NON- 
SURGICALLY. 


NON-SURGICAL TREATMENTS 


The resultful NON-SURGICAL treatments 
of reducible Rupture used by the Excelsior 
Medical Clinic, require no painful surgery, 
hospitalization, anaesthesia or long periods 
of convalescence, 

Thousands of satisfied patients from hun- 
dreds of communities have come here to 
be successfully treated. The treatments 
are so dependable that every patient ac- 
cepted for treatment is given a Lifetime 
Certificate of Assurance. Treatments usu- 
ally take but a short time and the cost is 


reasonable, - are 
. RECTAL-COLOW 
Do Something DISORDERS 


TODAY GLANDULAR 


INFLAMMATION 
The Excelsior Medi- | These disorders, if not 
cal Clinic has recent- | corrected, may grady~ 
ly published a New | ally grow ‘worse and 
Free Book, fully illus 
trated, on how neglect 
of Rupture, Rectal- 
Colon Disorders or 
Glandular Inflamma- 
tion often results in 
expensive surgery. 

Tt shows HOW and 
WHY NON-SURGI- 
CAL treatment _meth- 
ods ‘are so successful 
today. Fill out Coupon 
below for your FR 
Copy. 


fully explained in our 


[ excetsior i 
| MEDICAL cLINIC | 
Dept. H6250 
| Excelsior Springs, Mo. | 
1 4 Gentlemen: Kindly send me at once your | 
w FREE Book. | am interested in full 

! mation. (Please Check Box) ! 
| “Delandular Cl] Hernia ! 
| Inflammation Oi Reetal-Colon | 
| | 
| | 
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| When Boats Had Wings 

y's biggest flying cargo carrier, On its 
st war mission, hauling as much as 35.000 
pounds at a hop. it covered 8,972 miles in 
hours and 31 minutes of flight. During 
| the trip, to bases in South America, it did 
| one nonstop stretch of 4,375 miles, a world 
| record at the time 

The wing of the Mars spread 200 feet. A 
two-deck hull contained as much space as 
a 15-room house and was slightly more than 
117 feet Jong. Its four 2,000-hp. engines 
drove it through the skies at speeds up to 
180 mp.h. They spun three-bladed pro- 
pellers 17% feet in diameter, the biggest 
then 

Martin followed up this huge workhorse 
with an even bigger one- 82%-ton model 
called the Caroline Mars, It had four 3,000- 
| hp: engines and a top speed of 238 m.p.h. 
It performed a spectacular feat that may 
never be equalled. 

On M 19, 1949, the Caroline Mars 
transported 301 passeng d seven crew- 
men on a single flight from San Francisco 
‘The passengers were naval 
They made the 500-mile trip in 
rs, 54 minutes, probably all breathing 
This was, and may forever be, 
ger record for airplane 
.. Martin had declared 

pre Was to the size to which a 
flying boat could be built. Three later, 
it seemed as if Howard Hughes was trying 
to prove that. 

Wooden Hercules. In November, 
Hughes slid out by far the largest fly 
boat ever made where, Called the Her- 

| cules, it seemed to justify its name in ever 
dimension. Its gross weight was 150 tons. 

Its wingspan was a breathtaking 320 feet. 
| Its hull was t long, and looked like 


person 
2 ho 
shallowly 
the world r 


1947, 


a vehicular tunnel inside. Press agents said 
| it could carry 750 people-all standing, 
aturally. It had eight engines. Its range 


was supposed to be 3,000 miles, its top 
| speed 218 mph. 
| Not the least astonishing fact about the 


Hercules was that it was made of plywood. 
That was because it had begun as an early 
artime project, when metal was scarce. 
In 1944, when metal became plentiful, 
the wermment canceled its original con- 
tract for three of these enormous wooden 
flying boats. 

Hughes kept on. In 1947, he was under 
investigation by Senate probers. They 
wanted to find out what he had produced 


When Boats Had Wings 
for $18,000,000 of the Government's money 
and_ $7,000,000 of his own. 

Hughes had melodramatically vowed to 
go into exile if the Hercules wouldn't fly, 
and on Nov. 2, 1947, he proved that it 
could. Just barely. 


It was a blustery Sunday afternoon. | 


Hughes was at the controls of the vast fly- 
ing boat. After three takeoff attempts, the 
Hercules lifted off Long Beach Harbor and 
flew about a mile—at 70 feet. 

“Tt felt so buoyant and good, I just pulled 
it up,” Hughes said afterward. He put it 
down again quickly enough, however, and 
the plane has never flown since. 

Royal entry. The forlorn distinction of 
being the last of the great flying boats 
belongs to Britain’s Princess. 

This two-deck craft has a curious, cur- 
vaceous, “double-bubble” hull, 148 feet 
long; a’ wingspan of 219% feet; a gross 
weight of 172% tons. With 10 turboprop 
engines, she was expected to carry as many 
as 220 passengers across the Atlantic, 

Instead, the Princess had the misfortune 
to be ordered in 1946, just when Lockheed 
Constellations and other comparable land 
planes were beginning to put flying boats 
out of business. 

The first of three Princesses made her 
debut Aug. 22, 1952. Her engines were felt 
to be inadequate. B.O.A.C., which had 
ordered the turboprop giants, meanwhile 
had retired its last regular flying boat from 
service and decided to use only big lind 
planes for transoceanic flights. The story 


got around that the R.A.F, would take over | 
the Princesses for military transport. That | 


never happened, either. 

Instead, the only Princess that ever flew, 
and her two sister ships, went into cocoons 
on the Isle of Wight. There, at 


st check, | 


they still were. But an American Prince | 


Charming may reawaken them. The Winder 
Aircraft Corp., of Dunnellon, Fla., 
all three from the British Government last 
year. Joel Henry, head of Winder Aircraft, 
has told PoruLar Science that he plans to 
convert them into nuclear-powered flying 
boats. Certain modifications will first be 
made on them in England, and then Henry 


bought | 


plans to have them flown to Florida for | 


the main conversion. 
Will the giant flying boats, mated to 
atomic engines, emerge again as queens of 
the: transoceanic air lanes? Only time can 
tel 


the difference is PLA 


Look at the models that win competitions and 
you'll see the difference PLA enamels make. One 
coat covers. But new, instant-drying SPRAY PLA 
enamel lets you apply 10 coats in ten minutes. 
And with each coat, you add dramatic depth 
and beauty. Brush on PLA for the little finishing 
touches. Hundreds of color combinations possi- 
ble with transparent SPRAY PLA colors over 
metallic base coats. PLA for trim, in 54 colors 
—15¢ each. SPRAY PLA in 25 matching colors 
—69¢ each. 


Made for models—now people are using it on every- 
thing © Mode! buildings + Miniature statues * Plastic 
'* Wood * Metal * Styrofoam * China * Glass * Ceram- 
ics ® Jewelry * Rubber * Paper * Leather 


TESTOR’S la 


INSTANT-DRYING 
ENAMELS: 


@ te Testor CORPORATION Rockford, Illinois 
15 


Built to keep young and lively! 
‘Own tomorrow's motorcycle today! A new concept 
in big twins, Features full-unit construction, 
entirely enclosed drive, and many other mechanical 
nces, Beautifully styled. See your BSA dealer. 


LZ] mor0n cycLes | 
‘MOTORCYCLES 


fo the nearest address for illustrated 
free color catalog of the new 1963 models. 


or limited 10 U. S. residents only. | 
East: 
HAP ALZINA BSA INCORPORATED 
Dept. $63 
13074 Broadway 639 Passaic A 


Oakland, California Nutley, New J 


PISTON RINGS 
OIL FILTERS 
CASITE ADDITIVES 


Best $ you can spend on your car 


You have a use for 


SPRAY 
PAINT 


In Re Use Aerosol 


Ls You PRIZE IT... KRYLON-IZE IT! 


®removes grease 


GUNK -- scourfully! 


cleans -- degreases --freshens 


* power mowers * engines 
j + cement floors + kitchen 
walls + ovens * exhaust ducts 
‘* paint brushes * furnace 
filters « barbecue grills 

+ implements + machinery 
AT AUTO SUPPLY, FARM 
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Pry Bars: Lift 5 Tons or Pull a Nail 
[Comtinued from page 104} 

end-the blade. This can jack about a ton 
of furniture or machinery %” off the floor for 
leveling or shimming. You need about %” 
clearance to slip the blade in, The electri- 
cian’s cutting chisel, described later, serves 
wedge for the needed gap here 

The straight ripping bar. This is “straight” 
only by comparison with the gooseneck bar. 
Actually, it’s angled about 30 degrees from 
each tip, providing about a 3” offset. It 
used in the same way as the gooseneck 
wrecking except that it can pull nails in 


| shallow spaces where the gooseneck can’t 


operate. It's priced a few cents lower than 
the gooseneck 

The ripping chisel is really a short rip- 
ping bar (about 18”) with a wide, bevel- 
ground blade notched for nail pulling. A 
blade-to-shank angle of about 10 degrees 
permits easy hammer-driving, but still pro- 
Vides a slight “rocker” for nail lifting, 

‘One type has a squared-off shank end 
for hammering like a cold chisel. Another, 


an “offset” type, has a second blade at 
right angles to the shank in place of the 
squared s both tools are high-carbon- 


steel drop forgings, you can hammer this 
angled end without fear of damage. Typical 


prices for 18-inchers are $2.10 for the 
straight model and $2.65 for the offset, 


which is the handier of the two 

The stripping bar has a solid blade at each 
end instead of a nail-pulling slot, as it’s de- 
signed for stripping forms from poured 
concrete, The bends at its ends are much 
less sharp than the gooseneck bend. You 
can pry close to a vertical surface, as in 
lifting the end of a piano or freezer to 
insert a dolly or caster. A 36-incher lets 
you lift a quarter ton 2” to 3”. Price of a 
rd-long bar: about $4.50. 
The jimmy bar, famous as a burglar tool, 
may get its name from a long-outmoded Brit- 
ish riding boot called « “jemmy” in which 
the tool could be concealed. In its common 
form it has a round drift-pin taper at one 
end and an angled pry blade at the other. 

It’s a useful shop tool, especially in metal- 
work, where the taper lines up bolt holes, 
and the blade lifts parts for shimming. In 
the usual 14” or 16” length, it provides 
leverage in tight spots, as in inching a 
marine engine into bolting position on its 
bed. A 16-incher costs about $1.75. 

The nail claw, drop-forged from the same 
high-carbon tool-steel hex stock as the big 
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bars, has pointed claws ground to a chisel 
edge. You can drive them under a sunken 
nailhead by hammering on the back of the 
claw bend. To pull the nail, you simply 
rock back on the shank. It works on nails 
up to about 20-penny size, pulling small 
ones completely, and lifting larger ones 
more than an inch for final pulling with a 
gooseneck, Usually about a foot long, nail 
claws cost around $1.80. 

The crowbar, toughest and best known of 
all, is strictly for the heavy jobs. Its double- 
beveled business end is too thick and blunt 
to wedge in tight joints like a ripping bar, 
and there’s no end angle to provide a built- 
in fulcrum. So you have to lever it over 
something for a lifting or prying action. 

With a 60-incher, ordinary muscle power 
lets you exert a prying force of around five 
tons. You buy crowbars by the pound, not 
the inch, They range from 10 to 26 pounds 
at prices from about $4.75 to $11. For 
home and shop use, a 14-pounder, which 
usually measures about 4’, is the best all- 
around buy at about $6.50. It can lift heavy 
machinery, pry boulders out of your lawn, 
or break through a concrete floor if you 
bounce it vertically. It’s also the old-timer's 
tool for easing a boat cradle along greased 
timbers. 

The electrician’s cutting chisel, a one- 
piece drop forging, has a wide, knife-edged 
blade that can be driven between flooring 
strips to shear off the tongues. This permits 
flooring to be lifted to get at wiring un- 
derneath. Blade thickness increases from a 
knife edge to about 4”, so it’s also an ex- 
cellent wedge. Drive it under the base of 
heavy furniture or appliances and it opens 
space for a larger bar blade. And the broad 
blade spreads the load, minimizing pressure 
marks. Overall length of the tool is about 
8”, Typical price: $3.85. 

The floor and clapboard chisel, another 
one-piece forging, is about 18” long so it 
can slip under the full width of a elap- 
board to pry it out. Its blade is about an 
inch narrower than the electrician’s chisel. 
It’s a good tool for opening a crate. Just 
drive it into a nailed joint and pry. 

Both chisels are convex-ground like an 
axe to a keen wood-cutting edge, then heat- 
treated to slice unhardened nails, too. Typi- 
cal price of a floor and clapboard bar 
chisel: $3.30. 

Off-beat pry bars. Biggest bar carried on 
fire trucks is the “door opener.” Its slightly 
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_ NEW AEC 77 


ELECTRONIC IGNITION 


™ Increases engine power up to 10% 


™ Assures fast starts at low rpm 
= Full power at high rpm 
= Up to 20% more mpg 
™ Prevents fouled plugs 
™ Increases spark plug life 3 to 5 
times over normal 
Insures 75,000 mile breaker 
point life 
‘Sm Gives instant. starting in 
sub-zero weather 
Eliminates frequent tune-ups 
1 Simple 20 minate installation, 
In conventional ignitions, high voltage at the spark plugs 
{alls off from 28,000 volts to'13,000 volts F 


B 
spark for complete combustion, delivering full 
power beyond 10,000 rpm, and up to 20% more my 


WORLD CHAMPION RACING DRIVER, 
PHIL HILL USES AEC TT... reports 
strong spark can 
worn points and 
spark plugs. It will make your 
car run smoother at all speeds be 
and appreciably improve its per- 
formance and economy. = 


AEC 77's use, quality components such 
Delco type 261100, high voltage, 15 
la. type '1N2B36B, 5 diodes 
transistors in si 
‘that can cause synchronization 
problems and premature failures, Every Tr 7 
(400:1) Ignition Coil is epoxy-oll impre 
ally sealed for maximum insulation 
others use tar filed coils that cannot hand 
loads AEC 77 
Proven in over 2,000,000 miles of testing, AEC 77 is 30 
ependable in performance. desian, and engineering, that evy 
unit is registered and guaranteed for 3 full years. 


FRE TRANSISTOR: 


TUNE UP METER 


Available only from Automotive Elec- 
tronics Co... . at no extra cost 
with every AEC 77 system ordered. 


COMPLETE DO IT YOURSELF KIT! 
‘AEC K4 — Negative Ground only 
NEED COILS & BALLAST RESISTORS ONLY? 
Transistor 77, (400:1) 1 
Ballast Resistor — ( 
COMPLETE FACTORY WIRED SYSTEMS! 
AEC 77 


6/12 
AEC 7 
6/12 


the’ power 


7 


AUTOMOTIVE ELECTRONICS CO. 
387 Park Ave. South, N. Y. 16, N. Y. 


STATE, 


city ZONE. ae 
[D AEC-77 For Negative ground cars. . . 6/12v. . . $39.95 
‘AEC-77 For Positive ground cars.” 6/12v. - ° $54.95 
Ka ‘it $32.95 [) 400:1 Coil $11.95 () Ballast 
|G FREE information on AEC 77 systems 
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GROOVE JOINT PLIERS 


With the new 8-inch size added, you 
can get ony size of this useful every 
purpose tool . . . from the handy little 
4-inch ignition plier, to the giant 16-inch 
—the largest plier made—with jaws that 
open parallel up to 41% inches . . . All 
fully nickel-chrome plated. 

“There is nothing finer than a DIAMOND” 


sure ond o1k your 
Diamalloy Groove Joint Pies 


DIAMOND TOOL 
and, eee \ tI Co, 
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Permanent 
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TUB GAULK * TILE ADHESIVE z 
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cost 
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Pry Bars: Lift 5 Tons or Pull a Nail 

| cupped blade is set under a doorknob or 
| latch, and the jointed leg adjusted to reach 
the floor and hold the bar at an upward 
angle. A husky pull down on the 5’ handle 
pops the catch up and in, opening the door. 
| The fireman's window jimmy has a revers- 
ible pivot link attached to add prying or 
lifting force. For obvious reasons, you 
can’t buy one of these over the counter. 

| An auto-body repairman’s bar can often 
| handle home-shop jobs where nothing else 
will work, Small bracket bars resemble flat 
wrenches. The slot (that would fit the nut) 
is cut to slip snugly over bumper-bracket 
stock. A 20”-to-26” handle gives enough 
leverage to bend the bracket to shape. The 
bumper bar, usually 4’ to 5’ long, does the 
same job on the bumper. It’s often used to 
free a jammed wheel from a bent bumper, 

But it’s the railroaders who get the most 
out of leverage. A pyramid-pointed 5’ “lin- 
ing bar” digs into roadbed rock ballast to 
pry unwanted curves out of wavy track. A 
law bar’ es from ties, King 
of them all is the “car-mover bar.” Its 
pivot-jointed end rests on the rail to trans- 
form a downward push on the 5’ shank to 
a forward shove against a freight-car wheel. 
On a level siding, it lets one man move a 
20-ton carload. 

Tips on working with bars. Pick the short- 
est bar for hammering into joints, The 
inertia of larger ones absorbs much of the 
hammer blows’ energy. Follow lever 
laws on heavy crowbar lifting jobs and keep 
the fulcrum close to the load. And use a 
fulcrum that won't crush. If you're prying 
against a wood surface you want to pro- 
tect, place a metal pad (even a large wash- 
er) to contact the blade tip so it won't dig 
in. You'll get full lift, less friction, and 
avoid damage. 

If the load can swivel as you lift it, favor 
a straight bar (like a crowbar); it can’t flip 
over sideways like an angled one and offers 
better control. Remember, too, that prying 
motion is not straight. The tip of the bar 
blade or claw follows a circular path. As 
you pry upward, you will either move the 
pried object toward you or your blade tip 
will slide toward you along the contact 
area. Plan on this to shift heavy loads 
where you want them. And when the edge 
of your bar blade becomes blunted, use a 
file to dress it. A file is less likely to draw 
the temper by overheating the edge than a 
grindstone. an 


Since 1907 — World Leaders in 
Quality FOLDING BOATS 


__ Fold up like luggage; fit into any 
car, Patented fittings make a 
sembly easy (16 minutes). Built- 
in airtubes guarantee safety. 4 
World championships—2 Atlantic 
crossings. Many new models. 


Write for FREE COLOR Catalog PSI 


Follow Science with Model Rocketry 
“Blast off”... into the exciting world 


of this new space-age hobby 
AUILD AND FLY YOUR OWN MODELS 
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Penrose 23, Colorado 
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If You’re Handy, | Can Help You 
Start A Business 
Of Your Own! 


| Operate unique profitable business during 
spare time in your basement or gat 

| Do you envy the man 
who has his own business; 

who can pick up and go 

fishing whenever he de- 

vho can say to him- 
I'm my own boss"? 
T want to tell you about a 

profitable business you 

3 can start right now in 

your spare time. You 

don’t need a big office or 

| store, You can operate 
| this service business in a 
corner of your basement 
Walter M. Ringer Jr. Ox garage. And you tion't 

need a large investment. But the profits are exceptional, 


Keep 90c Out of Every $1.00 


No inventory necessary! No expensive operation! 
And yet every job nets you 90% profit. You can make 
up to $6.00 an hour in your spare or full time. And 
you can live in a town of 150 or a million. Since 1932 
we've helped hundreds of men (from 21 to 71) start 
successful saw sharpening businesses with one simple 
to-operate machine—The Foley Saw Filer. Equally 
important, we can almost guarantee success because 
we'll reveal to you the simple rules on how to be 
successful in our fact-filled booklet. 


Foley Saws Build Repeat Business 

One satisfied customer tells another. Recently Dick 
| and Jo Ann Koester wrote to us after starting a Foley 

sharpening business just 10 months earlier. “We have 
acquired another Foley Saw Filer and for the past 
two months we have been in full-time operation, 
Business for the future looks even better as good 
machine filing is our best advertising.” 


FREE BOO! iT Explains How 

The story of this wonderful business opportunity and 
actual true story results of others is all contained in 
easy-to-understand booklet called “Money Making 
Facts.” Send for it; read it thoroughly. Then, you can 
consider the business opportunity from every angle. 
‘You make your own decision. No salesman will call. 
You're under no obligation. But act today if you're 
really interested in “A Business of Your Own.” Re- 
turn coupon or a post card and I'll rush this booklet 
to you! Walter M. Ringe 
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Yout paint-hardened brushes 
will be clean in a jiffy 


IMPERIAL Brush Cleaner 


‘Acts instantly—no long soaking. Leaves bristles glossy 


and springy-never flabby. Brush flexes perfectly—makes 
painting easier. 
‘Insist on IMPERIAL. 
© Send 25¢ for illu 


Write for free folder “Care of Paint Brushes” 
Wilson-Imperial Co., 121 Chestnut St., Newark 5, NJ. 


Cot tos 
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PS Tests the 1896 Ford 
[Continued from page 36) 


| ward on the control lever?” He frowned. 


“You would if you could,” replied Mr. 
De Angelis enigmatically. 
I put the car in high, The throw between 


| gears was rather long—about two feet. The 


engine promptly quit. Mr. De Angelis ex- 
plained that it didn’t have the torque for 
high gear. He doubted that the original 
Quadricycle ever achieved high, either. We 
got push-started again. 
‘0 throttle?” I called, coming around. 
‘io, that’s preset.’ 
The instrumentation was somewhat plain. 
There were no dials or lights for oil pres- 
sure and engine temperature. There was 
no speedometer, no gas gauge, not even a 
radio. What I am trying to say is: there 
were no instruments whatsoever. 
The speed, I confess, was disappointing. 
“Try it going downwind,” called Mr. De 
Angelis as | came around. 

That was better. A slope helped, too. 

The handling was splendid, though the 
steering ratio appeared rather fast. The car 
comered beautifully, without lean, 

“How do I stop?” I said, shifting the 


| lever to neutral. 


“Put your foot on the left front wheel,” 
advised Mr. De Angelis. 

The brake evidently had not been hooked 
up yet. That is in keeping with present- 
day practice—the dealer often has to com- 


plete what the manufacturer failed to do. 


“How do I back up?” I asked. 
“You don't,” said Mr. De Angelis with 
a touch of irritation, I let the subject drop. 

In sum, the Quadricycle is a sort of com- 
pact compact. The acceleration leaves some- 
thing to be desired, and the top speed, let 
us say, is not its major virtue. 

Examination of the undercarriage re- 
vealed the reason for the somewhat stiff 
ride. While the Quadricycle does have 
springs in the front, it has none at all in 
the rear. Also, it seemed to me that the 
piston travel was a bit too long for good 
mechanical efficiency. 

On the other hand, its headroom is su- 
perb. It has no top. Nor does it have a 

jission hump in the floor to fret the 

. Visibility from the driver's seat is the 
best I have ever seen, and there is no 
problem with sticky windshield wipers. 
There is no windshield. Engine accessibility 
has no peer. There’s no hood, And the fuel 
economy is great. an 
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FREES FROZEN RUSTED - Bolts - Nuts - Parts /¥ 
© Will Not Burn 
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BENEFICIAL TO RUBBER 
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RUPTURED? 


TEST THIS TRUSS FREE 30 Days 


"Wear a Web for strong support 
lasting relief of reducible inguinal 
rupture. If not satisfied after 30-day 
rial, purchase price refunded in full 
‘now for free book onrupture cai 


‘WEB TRUSS Co. Dept. PS-6, Hagerstown, Md. 
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Restore 
full traction with 


Treads 


With Replace-a-Treads you can restore original trac- 
tion power to worn-out, slipping power mower tires 
t less than half the cost of new tires or wheels. 
Installed quickly, simply, without removing mower 
wheels. Complet: 
standard tires from 
114" wide...reel type power and 


Tough tread gives long wear! 


‘Made of same tough tread rubber used 
in passenger Outlasts original 
mower tires by far. Won't 


karden center 
mower repair shop or service sta 
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The Gates Rubber Company devvets csorsce 


Denver 17, Colorado 
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Cracks And 
Holes Better 


Handles like putty. Hardens like wood. 


PLASTIC WOOD 


The Genuine -Accept No Substitute. 


| Alterna 


Cars Made to Order for Trailer Towing 
[Continued from page 100) 
speed manual transmissions offer a worth- 
while extra shift point. 

Cooling capacity. You'll need extra cool- 
ing capacity for towing. Heavy-duty radi- 
ators with thicker cores, or more fins per 
inch, should be ordered. (Ford, Mercury, 
Pontiac, Oldsmobile, Dodge, 
Chrysler, and American Motors 
this option.) Radiator fans with 


extra 
blades and fan shrouds to concentrate the 
cooling are also recommended. 

Tires and wheels. Auto makers stress the 
importance of larger tires and heavy-duty 


wheels. An increase in wheel diameter al- 
lows you to use larger tires, gaining greater 
weight capacity and better traction. Sev- 
eral car makers suggest premium cords. 

Suspension reinforcement. Heavy-duty 
front and rear springs and heavy-duty 
shocks (a dealer or factory-installed option ) 
are recommended by all car makers, Over- 
load spring devices are also available 
through independent suppliers to cope with 
the problem of rear-end sag. Beef up the 
suspension system. The ride doesn’t suffer 
much—and will become more stable. 

Axle ratios. Car makers recommend an in- 
ase in the numerical gear ratio for both 
st nd automatic shifts. If the standard 
ratio is 2.9:1, the buyer can order a ratio 
of 4:1 or more. More gear reduction re- 
sults in better acceleration under load, more: 
pulling power in the mountains, better en- 
gine braking on hills. 

For trailers weighing up to 1,000 pounds, 
a General Motors engineer suggests a ratio 
of about 3.6:1; for trailers of 2,500 to 3,000 
pounds, for trailers above 3,000 
pounds, 4. 

The differenti 1. A limited-slip differential 
will help keep you going in sand, mud, or 
snow. It prevents both rear wheels from 
spinning when one bogs down. 

Brakes. Most manufacturers offer a “po- 
lice-special” brake option—larger wheels 
and brake drums, more brake-lining area. 
This increased braking power is not neces- 
sary for trailers under 2,000 pounds, but 
for continudas towing it gives extra safety. 

Electrical system. Heavy-duty generator 
or alternator, heavy-duty battery and regu- 
lator are recommended for towing duty. 
Lights on the trailer call for more juice. 
ors are especially recommended 
with trailers, since they produce steady cur- 
rent at low engine speeds. an 
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Continentals 
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Pipes shown ovailoble 
inal threw price ranges, 


Dr. Grabow Pipes 
need no breaking in. 
They are mechanically 
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Sweet, cool, satisfying smoking. ) 
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AMI MAGNET COMPANY. S210 


Tape Changer: It's Here at Last 
Now! For less (Contiinedd frome pase 94) 

than *200°° © Push the tape against the erase and 

eaaty je playback/record heads. 
bre leeccrihiahealacs © Pull the tape away at the end of the 
2-WAV RADIO | reel and rewind it into the cartridge. 
© Lower the platform to slide the re- 

jected cartridge under the stack on the 
adjacent platform in the well. 

© Lower the next cartridge into playing 
position. 

With the many cams, lever arms, spring- 
| loaded pins, and such needed to do these 
| jobs in sequence, jamming could be a 

problem. But clearing the machine needs 
only the turn of the sequence wheel— 
reached by raising the hinged lid—to the 
“load” position. At this point, it is ready 
to go again. I found it impossible to bug 
the machine so badly that it could not be 
easily corrected with the control wheel. 

Tape editing is out. Reason: inaccessi- 
E.F. JOHNSON COMPANY bility of the tape both in the cartridge and 
sol foam aces. Mewncn Merwe | in the machine. Splicing one program to 

another is equally inconvenient, but the 
limited accessibility of the tape is played 
down by 3M executives who view the 
Revere cartridge system primarily as a play- 
back device. You can stack cartridges for 
15 hours of continuous music, 

Already Columbia and Musictape are 
issuing prerecorded cartridges. Columbia 
has released about 50, Musictape about 12. 
Both include classics, pops, jazz, and show 
music. A 48-minute Columbia cartridge 
lists for $9.95—against $5.95 for a 50-min- 

Marae Mow frciing | ute stereo record. However, the cost of 
KING ‘MIDGET Peed Cor” | playing cartridges is considerably reduced 
« if you make your own tapes: a cartridge of 

Athens 2, Ohio raw tape costs $4.75 and will yield 48 

= | minutes of sound. 

NEW A/-F/ The Revere stereo-tape cartridge system 
Patented | sells for $450, about $100 more than a 

comparable reel-to-reel four-track stereo- 
tape machine. What makes it worth the 


‘The “Messenger-202" gives you all the pep, power, and 
Performance you need for solid business communications! 


Your Businaee Seen 


(X) sonnson 


mooattsS* BENJAMIN 
move. sz BENJAMIN difference? Convenience. If you have ever 


 } 22 PELLET PISTOL ja had to thread a tape machine in a slightly 


darkened room, or cursed a reel of tape 


Moouste sareris| | that has been spilled all over the floor, or 


| listened to your wife's complaints that she 
won't play the thing because she can’t work 
it, then the convenience may be worth the 
extra $100 to you. 

The 3M people are counting on buyers 
finding the machine so convenient that they 
will buy lots more tape. If 3M is right, the 
automatic tape changer may make tape as 
popular as LP records. an 
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Shrinks Hemorrhoids Briggs & Strattoz: — Clinton 
New Gas Engine Sale 


New Way Without Surgery | ssxmss.2cemerr en 
Stops Itch Relieves Pain ; ‘ 


For the first time science has found a 
new healing substance with the astonishing 
ability to shrink hemorrhoids and to relieve 
pain — without surgery. 


In case after case, while gently relieving 
pain, actual reduction (shrinkage) took place. 
Most ing of all—results were so 


ma: 
thorough that sufferers made astonishing 
statements like “Piles have ceased to be a 


new healing substance 
Dyne®)—discovery of a world-famous 
h institute, 
ubstance is now available in eup- 
x or ointment form under the name 
reparation H®, Ask for it at all drug 
counters. 
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Refinishing 
Furniture 


Low-viscosity Ki 
9 
off all furniture 
without making a gummy me: 
Old finish stays wet and workable, can be 
wiped off easily, Leaves surface dry, clean, 
ready for new finish. Non-flammabl 


KLEAN-STRIP PAINT REMOVER 


THE KLEAN-STRIP CO., INC. 
MEMPHIS 6, TENN.— WINNIPEG, MAN. 


PLASTIC WOOD 


Handles like putty-hardens like wood! 


If Your Car Goes in the Water 
(Continued from paze 48} 

as the vehicle rapidly filled with water. 
© With windows closed, cars dropped 
on their sides or tops righted themselves 
before submerging wheels down. A car 
entering the water on its top with both 
windows open will probably remain in a 
wheels-up position as it submerges, and 
probably be found in a wheels-up position 
on the bottom. When cars went to the bot- 
tom on their tops, no appreciable amount 
of breathable air remained trapped in the 

floor of the passenger compartment. 


What are your chances of escape? 


© If your car is floating on the surface, 
wheels down, your best chance of escape 
is to roll down a window and get out 
through it. (In all tested, windows 
never failed to operate.) Presumably, lives 
are often lost when passengers panic and 
try in vain to open doors against water 
pressure. Or, finding their ear afloat, they 
decide to stay with it until help arrives. 
The most critical moments are those before 
the water reaches window level. The force 
of water rushing through a window makes 
escape through the opening very difficult 
until the window is below the surface. 

e@ If your car too fast to permit 
escape while it is still on the surface, move 
to the rear seat to breathe the air that re- 
mains, You can escape by opening the 
nearest window, opening a door (when the 
car is below the surface), or pushing out 
the rear window. Rear windows are usual- 
ly made of tempered glass that will disin- 
tegrate if pierced with a pointed object or 
struck with any hammerlike object. 


What about rescue methods? 


@ If you see a vehicle floating on the 
surface with all windows closed, shout or 
signal to the passengers to open the win- 
dows. If they can’t, you'll have to break 
a window to get them out. The rear win- 
dow is best; you can pierce its tempered 
glass. Side windows, depending on the 
car’s age, may be safety glass—hard to break. 

@ If the doors aren't sprung, they open 
easily once the car slips below the surface. 

@ When rescuing a person from a sta- 
tion wagon, try to open the tailgate. Tests 
indicated that persons trapped in a station 
wagon would probably have a better chance 
to escape if the tailgate could be opened 
from the inside. an 
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MEN PAST 40 


Afflicted With Getting Up Nights, 
Pains in Back, Hips, Legs, 
Nervousness, Tiredness. 

If you have these troubles, particularly 
getting up nights, then your condition may 
be traced to Glandular Inflammation . . . a 
constitutional disease. Neglect of this con- 
dition often leads to premature old age and 
sometimes incurable conditions. 

‘The Excelsior Medical Clinic has a New 
Free Book that tells how thousands of men 
have been successfully treated here at Excel- 
sior Springs for Glandular Inflammation by 
NON-SURGICAL Methods. They found sooth- 
ing relief and a new outlook on life. 

This Free Book may prove of utmost im- 
portance to you, Write Today. There is no 
obligation. 


Excelsior Medical Clinic, Dept. B 6240, Excelsior Spgs., Mo. 
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New Epoxy Coating for Shower Walls 
[Continued 139) 

taking down old plastic tile, wire-brush 
the adhesive residue. If the wall was 
painted, make certain there are no chips, 
cracks, or peeling strips, and scrub down 
the surface. It’s also wise to try an incon- 
spicuous test patch over old paint. Epoxy 
coatings may not adhere properly to some 
poorer-quality paints. 

Temperatures. Apply and allow the coat- 
ing to dry at normal room temperature 
(about 70 to 75 degrees). If the room is 
much colder than 60 degrees, the coating 
practically stops drying, and if it's above 
80, it will set up too fast. 

Present cost is about $5 a quart, enough 
to cover roughly 100 square feet. There 
are three or four companies presently mar- 
keting it, and others are preparing to enter 
the field, so it’s likely the price will come 
down some. 

Manufacturers say the coating has an 
expected life of about 15 to 20 years. Then 
it begins to alligator. In two or three years 
the light colors start to darken, and the 
white and ivory shades may yellow some, 
This is standard for pigments and the 
change is uniform, so it’s doubtful you'll 
even notice it. 

In addition to making a glass-smooth 
surface, the coating has another very usable 
quality—remarkable adhesion, For example, 
in addition to coating the wall around a 
tub, it will flow on and adhere to the por- 
celain surface of the tub—or any other fix- 
ture in the house. It will also stick tena- 
ciously to metal, ceramic, fiberglass, or 
masonry materials, inside or outside the 
house. Preparation of the surface is differ- 
| ent in each case, but manufacturers’ in- 
structions are clear enough. Follow them. 

Epoxy coatings aren't brand new, but 
this is the first type for home use. For over 
five years, boat owners have been applying 
it (in slightly different form) to any paint- 
able surface on their craft. The coating 
has also gotten a good workout in indus- 
trial applications. 
| If you want to impress your friends, the 
| two major chemicals in the base resin are 
epichlorohydrin and phenol. Now all you 
need do is pronounce them. Three firms now 
producing the epoxy coating for the home 
are: Klenk Epoxy Corp., Detroit; Wilbur 
& Williams Co., Inc., Norwood, Mass.; and 
Sapolin Paints, Inc., 205 E. 42 St., NYC. 
—John H. Ingersoll. 
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~ PENMANSHIP, Corrector” Improve poot 

Sane en eds, eee 
St Louie 68, Mo. 


LEARN Electricity. Appliance Repair, 
| aed’ Bilge Rae Calcinattara in 22 

‘Lessons. World-Wide School, ©2585 
illey Drive, Indiatay Penna 


50 __BUSINESS SERVICE, 


INFORMATION, NAME uss, 
MAILING Lists most all Kinds 

| g¢00 FREE éolser, Your dreulary mal 

| $4.00 1000. Dixie Hing. N.C. 

| AEEUION Names! State your needs. Na; 
tonal’ Coverage ftigh School Seulors and 
Births “Box 48, New. Munster. Wisconsin 


“MASTER Collection System — Liber 
supply letters, "Coaxers’” get resulta! Set, 
atlonal Value otly $13.00 Postpaid. a 
Enterprise, Box Ht, Barton, Vermont. 


1 


‘SPECIAL SERVICES 


{LOCATING Service! “Any Tem oF Prod- 
‘dake Barraco, 478 Gardner, South 


et 
Beloté 1, tuinais 


52 AUTHORS SERVICE 
‘WANT Your Hook Published? Leath bow 


Revpublisk advertise promote, distribute, 
| Mash successes “Pree ooklet PS, Vantage, 
fest 31, New York 


53 ADVERTISING, AGENCIES, 


REE ance” for mailorder 
Pe a 
dees et re 
‘Abency. a x Salman 
See Sorc 
Si itact! Sea 


54 ART INSTRUCTION, 
CARTOONING, SIGN PAINTING 


ou ‘Simpie 


‘artson 
‘Shatiges Dept. Ae ice 


ie Fieadatt Hl One 


a6 Fncludes 
eawine, Painting, Commercial Ar Att 


Seebliraion, Washington School or Act 
‘Studio 30x. Port’ Washington, 


Fascinating Bras 
teh: Stents? unk Westen Bbetae 


OU can ERG WE Cae Te 
Gatog “oc. “Cartoonit” Bulga, Oxitoeh, 
55 TYPEWRITERS & 
OFFICE MACHINES: 
RECONDITIONED Typewriters 


aimee: 
Dating reese, 488 00 in. Write 
Biograpns Klag Ne 


ESTIMATORS: Standard Labor Time 
For Butimating All Kinds Of Work. Write 
For Literature. Tymetie, 4642 Ainslie 
Street, Chicago 20, Minots. 


© CIVIL Service Examination Books! At- 


lantic Service, 10 Cedar, Charlestown 29, 
Mass. 


a7 DETECTIVES: 


DETECTIVE Profession. 
Din, | Certifente, 
iss Angeles 4, Calif 


3 | Bite "free, "white "Wagoner, i 
Seth, New York 24. a! 


Pri2s, West 


Tewon Grant Laboratory, Haas Bldg.. Los 
‘Angeles 14, Callt. i oe 


Home Six 
Butane. Box | B 
fori = 


| PARTS. = Typewtiten, Aig: 


| sg63!"Sena ‘ia paris. arawine ‘oF descrip 

fon, ‘Tuake, “model,” Serial number ahd 
Prompt Service. "Fepemoblies, 1344 Soney 
Island ave. Brooklyn 30, N'Y. =f 
56 RUBBER STAMPS & 


‘OFFICE SUPPLIES 


PERE Wooket, Ingexed Rubber Stampe 
Rowling Proticis, Dept. P96, ‘Pittatown, 


Towa. 


| ET Or Office 
| yatgors, aus8A utchne! Ave. 
| 2°Shis. 
"TYPING error i Split weer 
spe, compete! Neatly Without Bracing! 


new product. Send for free 


PRINTING, 
MULTIGRAPHING, ETC. 


we eam bi Foe Presa, Sebast0} 


> | POPULAR SCIENCE OPPORTUNITIES K 
SAPS kien | SUPT at 


OFFSET printing. Some, oh 
celved. Mimeo Press. Rocky 
‘ell NAME, Acress Labels $1.00. Rab 


"AMAZING Business _ Print 
Suinples. Print Shop. Box S16E, 


Printing. $3.13. Postpaid. Samples. Prazer, 
‘00a B.-*Springneld. Oregon. 
_MIMEOGRAPHING. Offset Printing. 

iPennsway. Drawer 1340, 


‘POSTPAID Business Printing. Pree cata 
Jog. samples. Crestview Pring, Owasso, 
Obiahoma. 

58 PRINTING OUTFITS, 
SUPPLIES 


61__ INVENTIONS WANTED 


INVENTIONS wanted. Patented: unpat- 
| ented © Tremendous Manufacturers 
Glotai Marketing Service, 2450 THR, OnE: 
‘Searches. professional patent | nd 5. Calif, —____"__"_" 
evelopment’ ot inventions by Litensed | INVENTORS: Hundreds of manulactar: 
Frotessional Patent Bogineer” and US | ers have requested our assistance In lovat 
sil ast | Ep Unasdctabie “acm products" complete 
Ipventars: Dept 900. 80-F Street WN 
Washington & DG 
1p four invention 1 adaptable a pia 
moting. we will. contract. for “sein 
| Gash, or“ foyalty. Pree booklet outlines 
Sohalty" rates. requirements, aesaler Core 
Doration, C-i6-1W, Fremont. Ono. 


mysett— 
cd mysett— 


facts ‘Licensed. Invention 
Ehulheets Woolworth ulldisg New You 

INVENTIONS Sold. Licensed, Cash-roy 
Su" basis, Gnventions Ingernaijonal, ox 


fe wallauret "New vork 8.8: 


VENTORS! We will develop, 
Shvention {patented ih 
“Out ianusacturersa 


Regis 
United ‘States Patent Ofce List “$2.00. 
Binge Phang, 2 North Mulberry street, 


FAINTING Ouitis, wpe, supplies send 
ame for Histated tubal Boake ad same 
les Keisey, tne Meriden, Cond 
“ RORER Seam "Prete, Heat 
ita By" Theatea. Sizes 2 | 


[PRINTING Presses, — ‘Supplies, 
ante Bev Turnbaugh Service, atochasles: 


CRAKE Fp ‘Own well-molding rabber 

stam printing “cuts. Plexirubber, 
SWsstona 

MEE ae, cata 

Ree isfehiwan 


Manufactures, King 
find Telegraph. South= 


te od oct mall 
* ndove ‘than 200 rewistered, patent 
ey have used tay service. For fee 
Mivention protection forma write. iss 
ain Hastutgs, BO. Box tid, Wasungton 


SAVE Big_fewsl~ Prepare your Patent 
ga'‘yourielt. Details free. Inven= 
Fort Woneh te, resus: 


“INVENTIONS needed iuamediately for 


PpmuEl “Protection _Certicarar —Pu 
ent searches completed aid reported with= 
in! 34" Hours" es.00. “Write. Lnventors | 


Secvite aod Magesting Bureau. Bor i213, 


ay 
INVENTORS: ls jour tavention “worh * york 5, 
| tne" patent expense? Get ‘our market ree 
et Pirst, Seng general description and 
oo. Aiud “ebearch Atociation. “2 
: Dept. 507. Chicago, Mlinots, 

ws Patent Office Searches—$5.00_ Free 
Invention Record.” Patents” Pneineered 
Raat Geog, Sryrctere a0 Bronte 


= PATENTS Stiliully Prepared oF mas 
satan commercial value, wih wpe prod. 
ment. High record of succes 
ing ahd claiming ‘patentability. Vale 
service. "Patents ‘prepared 
land tied for service fee as tow as’ $200.00, 
Sena® for seit” protecting invention record | 
frie ree. atcot, search with. valuable 


gireets Pinahclal Districk. New 


DUSTRY needs imyentions immedi 


(gINVENTORS! Don’t sell oF license your 
invention for cash oF, royalties until You 
Fecelve our offer. Development service and 
Sioancial assistance available. For Pree in= 
formation, write international, invention 

notitute, 17" Bark How. New York 28, N.Y, 


~ INVENTORS: 


Sell your invention Tor 
cash or degealies. “our ‘cuent omantae 
{irers"Constanty seeking mew items, 
| ented: Unpatented “Fors tree Seortatiag 
Sele ibe Adains patent Broke $0 
Wing Sto Finahetalpisriet, New 
ararTCaaL Tae oe your in 
‘yention or pay you cash bors, write oF 
Setails: Universal invention, Marion, Obto. 


Pave ‘Searches, compieie and thar= 


Manufacturers, For additional informa- a | etn ORs| ‘Outright cash or 

flon write Kessler corporation, C-16-F4, Beo7 ML Bireet | poyaitien tor pour inventions,” Patented 

Fits "obis 2 Eipatenied clmitant demand from ut 

VENTORS. if yoa Raye ai lnyention comptes | Sieht manutucturers Financial auigtanee 

Maley parented of writen wv z ‘States Invention 
ganreaed Ste Bion | Brokerage, 16 Wall Street, New York 

1635. fashington 4, D.C. pi 2 

are your own, patent | Si 64 MODELS, MODEL SUPPLIES 


Prank 


Paaee aaa ne Baten 
"New '-Do-it-Your- 


‘SAVE! Prepare patent, appl 
ction. Kit prepaid Air Mail™s19 50. 
‘San Diego 3. 


‘live Design," 3427—sth, 
allt, 
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SHIP and yacht model att 


ta. Seng “oe for Miustral 
ting hundreds of items. A, Tne 
Hee. 1002-2 Btowah Ave. ‘Raval OnE, 


1300 Walker ‘Building, 
‘Btistet of Cohembia 


= Lee 


New Glustrated Sane 


oe 
single ‘And a aes ae cee 


ieee 
information, "Walter “tug,"S308 Sharon, 
‘Ghncimnatt a1, Ohio. 


‘WHITE Heat V"  Radio-controlied 


je. "ta Wall Street, New York 5, 


Sccessories and engine a 


ior, stamped. asaressed ‘Gotura 
Mccie"HiS°Ro. Sawaukee, ies 48 


GOA ENGINEERING SERVICES 


MACHINERY. Electronics. Chemis, | Saar 
py gg righ ag nae antl xi Book 
‘Soassltine aeincers. “Wat West Hoth, | Tits. Mae! Shipwars, Box 

New York 27. New Jersey. 


POPULAR SCIENCE OPPORTUNITIES 


ee eee | 


oS tor Beds 
geal 17 


71 FOR SALE MISCELLANEOUS 
WEATHER Vanes. Whi_pey, 1000 of 

more? All Aluminum, 

Teiger. “Gres ait Westover, ‘Riversige, 

Thine. 


65___ HOME CRAFTSMAN 
SRIL-CRARTS New (62.63, Caision 
Largest and Finest selection ‘of Leather= 


Crake atiat, Hobby rat supplies th. the 


TDHICTURE Frame, Moldings, Tools and | 


onCEERE eee Mes TE ae 
SL en AS 2 aaa 


halenanee Ble 
Peniasivania, ee) 


ies. Biber 


FREE Do-It-Yoursell"_ Leaihercrait 
Company, Box 


\75 


72 WANTED TO BUY 
OSUIGRPILVER, platinum. silver 


Taereury Terminal, 
Stood. "Masoachusetta. 


TATTOOING SUPPLIES 


ore 


~~ WOODWORKERS 


Kees, Finishing 
‘Barap ‘Special 
SpSAVE! Raw plete frame moulding. il 
es, allvatyles, We will miter corters 


Hiverls ‘Cabutet Works: Ine... Hammond, | dor. 
uisians. 


‘ok te meta Gol 
jating. Specially ‘nome 
Bree pee 


‘silver 


foleott, 
ration: 


is ore ee 
pene Oe i ten 
SU AREEROT 

wes aes, 
ord les 25c. P. 
iebnstias | 
66 po | 


KITCHEN Cabinets! Save 50% and days 
of time. Complete. plans: illustrated. de= 


fais" ineasurementa: Nistruetions. 
Bs. FSB AY Green “Road! Goshen, 


LEARN profitable. Tascinating Taitoo- 
usarated “information ($100. Zel, 
Rockford. linals 


"THIN face your protiem? Proven Ber: 
eg, Method AS ott ince quickly.” Appa: 
Fatus™ unnecessary’ 
fourse $1. G. Lawrence, Hox 67, Claymont, 
| Delaware: 


Bena 0.00840 Jah 
‘0. Box 8273, Guayagull, Ecuas 


77 TREASURE FINDERS & 


TRANSISTOR ‘Detectors, un 
derwater detectors. models.” Pree 


Sacer Ber 


‘Many 
Bictroplcy Coe Dept. 


‘School Phoenix! A 


"TURN Your defeats tito Succesves, with 
sults guaranteed, Fucts Free. Writ 
Eden, Box tne-x, Loussvilte 1. Ky. 


“MEXICAN Law Practice. 
Aves Hi Paso, Texas, 


big ae 
oe 


formation. 
San Gabriel. Callfornia 


ees 
jectron locators. 
Dept. PS, 


Bz. 
Palo “Atto, Galt 
NEW, Coin, Lacator], Free perature) 
Howe. 611-A' Kansas, Atchison, Kaseas 


werent. Foundation, 


Box 882, Camp Mill-2, Peuusylvania, 


Bechet Adar 
$3.00" orth 


SECRET temaling35c, 63.00 Month: 
ta ‘Grad, Box 141s6P, San Diego, Call- 


y 


Tas’ 16, "Texan 


67 Ol GOLD, JEWELRY, 
WATCHES, ETC. 


USED and new watches $2.4 
fue, Southem Watches: 
“chicago 


Fee Gat 


Gol 
Siivergare, 
SOY east ataas 


“HIGHEST Cash—Gold. Jewelry. 
nds "Stver: Platinum. Mall Article 
Free information, "Chicago ‘Ge 

slods Metals, 6°.” Montve, Devt dost, 


Pormatios. 


CASH for 
dental wold, 
tems now for 


Old serap, rings. Jewelsy, 
‘Free ‘formation or send 


TOBACCO & PIPES 


$2.00. Gata. 
Setrerson, 


HAND Carved brat pipe, 
Hobart Echacht ofa 
Bbadineten, fsck 


| Todo. Chicago 90. 


LETTERS remailed 5c, confidential! 
‘obert Carter, Box 742, Los “Angeien 83, 


MREMBILING 25¢ each. OA Hackett, 140 
Myers, Florida. 


Pet eee 
waukee. ices fe, faeBe 


a Benes 
Sty Salrornia 

WATCHMAKERS' — Tools _ Materials 
sup, Watches, Caluoe! Gates’ Bok 


‘Culver 


79 MISCELLANEOUS 


| FREE Wholesale Cat. 
slog! 100,000 Prog 
Bistripitsee! Newton’ 3, Rew derses. 
ROCKETS, New illustrated = 
suiule and, Matsiage i, Senet 
= Launchers. ‘Trackers, 
formation. Etc. Fast Service. Estes Indus~ 


oe a ‘Recetying—Porwarding. 
Hedgpeth. 406" South Second, ATnambrs. 


oe ne ma 
for twenty-aine months 
Postal Finaiice, Dept. 11-2, Kansas City 1, 


Rational" Loans Dept 1, 

Colorado Springs. Colorado, 
LOANS. by mail, 100-8600. Anywhere 
Conndential Write Going Pitalice, Dept 


to 


thes, Penrose 34, Colorado. 


gras E Camelback, Phoenix, Avizoaa 


Accredited Member 


Crip coupon here—and take your first big step to real success! 1.C.S, Scranton 15, Penna. ational Home Study Council 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


Box L3751F, Scranton 15, Penna. 


Without cost or obligation, rush me FREE Success Kit, with 3 valuable booklets: 
about the field I've checked below; (3) 
AncuITECTURE 204 
suicoiwa Fmapes 


Taman 
be! Because 


Frail Bear tos 
ate tietne 
‘Teennctan 


(in Hawai: P.O. Box 418, Honelu 


‘Sample 1.C.S. Lesson. 


tab, Technican 


Nei er ONetemete 
Piast il 


Teemeterig 
sstroment Fechnican 
Practica Cleciclan 
Practica Linemaa 

HLecrnomics 
istomat on 
ante tectonics 


aa,t ste 


Sorveying & 


Eiecieh Cnainering 
Eee tag fecha 
‘Be: Motor Reporman 
Insvatra! Ueetonle 
Technician 


E 


tory 
Teena Wat 
Ca Bbort Story Write 


on ed SHOP 


Ses 


‘tn Canada: 1.0.8. Canadian, 1d, Montreal) 


1) How to Succeed; (2) opportunity booklet 


Practica! nation Shorthand 


B 


Onn 
Es 


‘lectic Ci Steam Enatnering 


ly Zone___State. 
‘Occupation = : — 
Employes by. Moning Noor ‘Special low rates to members of U.S. Armed Forces! 


“Yesterday I was stuck in a rut 
today I've got a real future!” 
This turning point has been 
reached by millions of men and 
women who have mailed the 
L.C.S. coupon. Most of them 
clipped it from a magazine like 
the one you're reading right 
now. What would happen to 
you if you mailed this coupon? 

People who take this step 
want to improve their lot in life. 
They know that they must fur- 
ther their education. For you 
this may mean getting a high 
school diploma, striking out 
into a new and fascinating field, 
or building up a payload of 
practical knowledge to get 
ahead on the job you now hold. 

Suppose you check off a 
course that appeals to you— 
perhaps one that will put you 
in line for a promotion or a 
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Things happen 


fast to you 


when you mail 


this I.C.8. 
coupon g 


raise. Quickly (by return mail) 
you'll receive. FREE of charge, 
the LC.S. Career Kit including 
three valuable booklets: (1) 


“How to Succeed”—32 pages of 


ing job opportunities 
in your field of interest; (3) a 
sample lesson showing you how 
the famous I.C.S. method works. 

Once you read the Career Ki 
—if you're the one person in 
five who has the drive to pull 
yourself up— you'll probably 
decide to try a complete I.C.S. 
course. And when you receive 
your first lesson you're in for 
a big surprise! You'll see the 
difference between the I.C.S. 
texts and those old schoolbooks 
you remember studying. You'll 
find no frills—just solid, prac- 
tical facts. 

‘You move at your own speed. 


Each morning you can apply 
last night's assignment to the 
job at hand. Many LC.S. stu- 
dents get raises in 
before they finish their I.C.S. 
courses! 

Most bosses want to know 
when their employees are mak- 
ing extra efforts to get ahe 
With your permission, LC.S. 
tells your boss how you're pro- 
gressing in your I.C.S. course. 

Then you earn your LCS. 
diploma, It carries a lot of 
weight in business, industry, 
and the professions. It marks 
you as a man on the way up! 

‘And you are on your way— 
just because you decided to 
mail this coupon — with abso- 
lutely no obligation to you. 
Don't hold back. Mail your 
coupon today, and see how fast 
things happen for you! 


ANYBODY CAN 60 3 009 
fre sabeusecuene 
BETWEEN Ot. 


THERES GOT To 
BE A CATCH IN 
(T SOUEWHERE! 


(OH,NO, THERE 
ISNT An CATCH 
ALLYOU HAVE T0 00 16 
BUY’ A FALCON WAGON. 


There’s more to it than that, Charlie Brown. You also__and wagons—the same V-8 power that did so well | 
Ret those service-saving features with any new car 


the Monte Carlo Rallye! And with this new V- 
or wagon you purchase from Ford * power you get America’s only fully synchronized 

They go 36,000 miles or two years between major —_3-speed_ manual transmission as standard equip: 
chassis lubrications....6,000 miles be- anise ment. Visit your Ford Dealer's soon 
tween oil changes and minor lubes. 


liveliest line of wagons for a Falcon test-drive. Tell him 
Even the brakes adjust themselves! 


Charlie Brown sent you. 
And now V-8 power is available in R D “Except Station Bus and Club Wagons 
Falcon sedans, hardtops, convertibles : : 


ALCON FARLANE 1080 oan SED 101 comrn 


gostei 


Winsion 


FILTER AND FLAVOR 
You get both with Winston... America’s best-selling, t 


Up front, ahead of a pure white, modern filter, o1 


sting filter cigarette 
, only Winston gives you 
Filter-Blend: tobaccos specially selected and processed for filter smoking. 


Winston tastes good — 


like a cigarette should! 


©1969 M. 2. Rern 


m, 8. 


